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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No. :  VT  00176 


Name  of  Dam: 

Town: 

County  and  State: 
Stream: 


Sugar  Hill  Dam 
Goshen 

Addison  County,  Vermont 
Sucker  Brook 


Date  of  Inspection:  7  November  1979 


BRIEF  ASSESSMENT 


Project  Description 


Sugar  Hill  Dam  is  an  earth  embankment  about  855  feet  long 
by  61  feet  high.  Included  in  the  length  of  the  dam  is  a  150-foot 
long  spillway  in  the  right  abutment.  Both  the  upstream  and  down¬ 
stream  slopes  of  the  embankment  are  about  2H:1V.  Top  width  is 
about  16  feet. 

Normal  pool  elevation  is  maintained  somewhat  below  the  spill¬ 
way  crest  by  a  regulating  outlet  conduit  under  the  dam  controlled 
at  its  downstream  end.  The  spillway  crest  is  about  3.5  feet  below 
the  lowest  point  on  top  of  the  dam.  The  only  spillway  is  the 
spillway  in  the  right  abutment,  which  consists  of  a  short  approach 
section,  a  free  overflow  concrete  control  weir,  and  a  discharge 
channel  back  to  Sucker  Brook. 

2.  Significant  Findings  and  Assessment 


The  dam  is  in  FAIR  condition.  Significant  problems  include 
erosion  around  the  outlet  structure  and  at  the  upstream  left  abutment 
contact  line,  a  thin  crack-like  line  transversely  crossing  the  down¬ 
stream  portion  of  the  crest,  brush  and  decaying  stumps  on  the  down¬ 
stream  slope,  structural  deterioration  of  portions  of  the  outlet 
structure,  and  deterioration  of  the  left  training  wall  of  the  spill¬ 
way.  Also,  the  spillway  approach  and  discharge  channels  are  becoming 
overgrown  with  brush  and  small  trees  and  are  in  need  of  maintenance. 


Hydraulic  and  Hydrologic  Findings 


in  size  and  as  having  a  HIGH  hazard  potential.  Accordingly,  a 
TEST  FLOOD  equal  to  FULL  PMF  (probable  maximum  flood)  is  required. 
The  test  flood  overtops  the  dam  by  a  maximum  of  about  0.6  of  a 
foot  with  duration  of  overtopping  of  about  3.7  hours.  Peak  inflow 
for  the  test  flood  is  4300  cfs.  Peak  outflow  is  reduced  very  little 
by  reservoir  routing  and  is  4200  cfs.  Total  project  discharge 
capacity  at  the  top  of  the  dam  is  due  only  to  the  spillway  (outlet 
works  assumed  closed)  and  is  equal  to  3030  cfs,  or  7270  of  the  test 
flood  peak  outflow. 

A  flood  equal  to  HALF  PMF  does  not  overtop  the  dam,  but  results 
in  a  minimum  freeboard  of  about  0.8  of  a  foot. 

4.  Recommended  Action 


WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  implement  the  following  recommendations: 

a.  All  brush  and  stumps  should  be  removed  from  upstream 
and  downstream  slopes,  and  the  spillway  approach  and 
discharge  channels  should  be  cleared  of  brush,  trees, 
and  logs  and  maintained,  all  as  described  in  Section 
7  of  this  report. 

b.  A  registered  engineer  qualified  in  the  design  of  earth 
dams  should  be  engaged  to  do  such  work  as  inspect  the  dam 
after  it  has  been  cleared  of  brush,  thoroughly  inspect  the 
inside  of  the  outlet  conduit  and  outlet  structure,  determine 
the  best  method  of  repair  for  the  outlet  structure,  and 
perform  a  detailed  hydraulic  and  hydrologic  study  to 
better  assess  spillway  capacity.  Contingent  on  the 
results  of  the  detailed  hydraulic  and  hydrologic  study, 
determine  what  repairs  should  be  made  to  the  left  training 
wall  of  the  spillway.  Necessary  spillway  repairs  and/or 
enlargement  should  be  carried  out. 

Additional  recommendations  and  remedial  measures  that  should 
be  implemented  by  the  Owner  WITHIN  ONE  YEAR  after  receipt  of  this 
Phase  I  Inspection  Report  are  described  in  Section  7. 


GORDON  E.  AINSWORTH  &  ASSOCIATES,  INC 


This  Phase  I  Inspection  Report  on  Dam  has 

been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations 
are  consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
o f  Dams ,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


THIS  SHEET  TO  BE  FURNISHED  BY  THE  CORPS  OF  ENGINEERS 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con- 
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ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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a.  Authority  1-1 
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b.  Description  of  Dam  and  Appurtenances  1-2 

c.  Size  Classification  1-3 

d.  Hazard  Classification  1-3 

e.  Ownership  1-3 

f.  Operator  1-4 

g.  Purpose  of  Dam  1-4 

h.  Design  and  Construction  History  1-4 

i.  Normal  Operation  Procedures  1-4 


i.  Spillwa 


1)  Type  -  Broad-crested  free  overflow  with  reinforced 

concrete  weir  control  section. 

2)  Length  of  Weir  -  150  feet,  consisting  of  one  50-foot 

weir  and  one  100-foot  weir  divided 
by  a  stone  masonry  training  wall. 

3)  Crest  Elevation  -  w/o  flashboards  1768  + 

-  with  flashboards  N/A 

4)  Gates  -  None. 

5)  Upstream  Channel  -  Partially  riprapped  approach 

which  slopes  gently  upward  toward 
spillway  weir. 

6)  Downstream  Channel  -  Spillway  discharges  into  brush- 

covered  and  partially  riprapped 
earth  channel  excavated  in  right 
abutment.  Channel  contains  rock 
and  gabion  check  dams. 

7)  General  -  No  comment, 
j •  Regulating  Outlets 

1)  Outlet  Conduit 


a)  Invert  -  Intake  EL  1717,  Discharge  EL  1711. 

b)  Size  -  4-foot  square. 

c)  Description  -  Reinforced  concrete  conduit  with 

12-inch  thick  walls  about  300  feet 
long  through  the  dam  with  trash  rack 
at  the  upstream  end  and  a  timber  bulk¬ 
head  in  an  outlet  structure  at  the 
downstream  toe. 

d)  Control  Mechanism 


Upstream  - 

An  inclined  emergency 
reinforced  concrete  slide  gate 
4-feet  wide  by  5-feet  high  at 
an  angle  of  60  degrees  with  the 
horizontal,  controlled  by  a 
chain  winch  at  the  top  of  the 
dam. 

Downstream  - 

An  8-inch  timber  bulkhead  in 
the  outlet  structure  at  the 
lower  end  of  the  conduit  with 
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2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Pool 

1591 

4) 

Top  of  Dam 

1861 

5) 

Test  Flood  Pool 

1912 

Reservoir  Surface  (acres) 

1) 

Normal  Pool 

53 

• 

2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Pool 

74 

4) 

Top  of  Dam 

80 

• 

5) 

Test  Flood  Pool 

81 

Dam 

1) 

Type  -  Earth. 

• 

2) 

Length  -  855  feet  including  spillway. 

3) 

Height 

Hydraulic  Height  -  61  feet. 

Structural  Height  -  63  feet. 

• 

4) 

Top  Width  -  About  16  feet. 

5) 

Side  Slopes 

Upstream  -  About  2H:1V. 

Downstream  -  About  2H:1V, 

» ...  ■ 

• 

Approximate  Volume  of  Dam  -  100,000  cubic  yards. 

6)  Zoning  -  Central  and  upstream  zones  composed  of  finer 

borrow  material.  Downstream  zone  and  up¬ 
stream  slope  composed  of  coarser  borrow. 

7)  Impervious  Core  -  None,  see  M6)  Zoning" 

8)  Cutoff  -  5-foot  deep  by  15-foot  wide  central  cutoff 

trench  filled  with  fine-grained  borrow. 

9)  Grout  Curtain  -  None  known. 

10)  Other  -  No  comment. 

h.  Diversion  and  Regulating  Tunnel  -  N/A 


1-7 


c.  Elevation  (feet  -  NGVD) 


Reports  and  plans  submitted  by  the  Central  Vermont  Public 
Service  Corporation  to  the  Vermont  Public  Service  Commission  in  the 
1930 's  (see  Appendix  B3)  utilize  an  arbitrary  elevation  datum  of 
100  at  the  base  of  the  dam.  With  this  elevation  datum  the  spillway 
crest  is  at  EL  155  and  the  design  top  of  dam  is  at  EL  160.  A  recent 
plan,  provided  by  the  Owner  for  our  review  during  the  field  in¬ 
spection,  indicates  that  the  spillway  crest  is  at  about  EL  1768 
MSL.  Therefore,  all  elevations  used  in  this  report  are  1,613  feet 
greater  than  those  on  original  reports  and  plans  found  in  Appendix 
B3  and  are  in  approximate  feet  above  mean  sea  level  NGVD  (National 
Geodetic  Vertical  Datum  of  1929) . 


1) 

Natural  Stream  Bed  At  Toe  of 

Dam  -  Downstream 
-  Upstream 

1711  + 
1717  + 

2) 

Bottom  of  Cutoff 

Lowest  Foundation  Surface 
Core  Wall 

(bottom  of  cutoff) 

1709  + 
1709  + 
None 

3) 

Maximum  Tailwater 

Unknown 

4) 

Normal  Pool  (site  inspection 

11/7/79) 

1756  + 

5) 

Full  Flood  Control  Pool 

N/A 

6) 

Spillway  Crest  (ungated) 

1768  + 

7) 

Design  Surcharge 

Unknown 

8) 

Top  of  Dam  -  low  point 

-  high  point 

-  design 

1771.5 

1776.8 

1773 

9) 

Test  Flood  Surcharge 

1772.1 

Reservoir  (length  in  feet) 

1) 

Normal  Pool 

Est.  2000 

2) 

Flood  Control  Pool 

N/A 

3) 

Spillway  Crest  Pool 

2400 

4) 

Top  of  Dam 

Est.  2500 

5) 

Test  Flood  Pool 

Est.  2600 

e*  Storage  (acre-feet) 


1)  Normal  Pool 


828 


Refer  to  Section  4  of  this  report  for  a  complete  discus¬ 
sion  of  operation  and  maintenance  procedures. 

1.3  Pertinent  Data 


a.  Drainage  Area 

1)  Location  -  Central  Vermont  in  northwestern  foothills 

of  Green  Mountain  National  Forest. 

2)  River  Basin  -  Sucker  Brook  to  Lake  Dunmore,  then  to 

Leicester  River,  to  Otter  Creek,  to 
Lake  Champlain,  to  Richelieu  River. 

3)  Shape  -  Roughly  rectangular,  about  6000  feet  by 

13,000  feet. 

4)  Area  -  2.97  square  miles,  or  1901  acres. 

5)  Topography  -  Fairly  steep  wooded  slopes  averaging 

107o  to  207o  slope.  Elevations  vary 
from  EL  1768  to  EL  3230. 

b.  Discharge  at  Dam  Site  (cfs) 

1)  Outlet  Works 

Outlet  conduit,  4-foot  square,  intake  invert 
EL  1717,  discharge  capacity  40  cfs  at  top  of 
dam  @  EL  1771.5. 

2)  Maximum  known  flood  -  unknown. 

3)  Ungated  spillway  capacity  at  top  of  dam,  3030  cfs 
@  EL  1771.5 

4)  Ungated  spillway  capacity  @  test  flood  pool, 

3900  cfs  @  EL  1772.1. 

5)  Gated  spillway  capacity  at  normal  pool  -  N/A. 

6)  Gated  spillway  capacity  at  test  flood  pool  -  N/A. 

7)  Total  spillway  capacity  at  test  flood  pool, 

3900  cfs  @  EL  1772.1. 

8)  Total  project  discharge  at  top  of  dam, 

3030  cfs  @  EL  1771.5. 


9)  Total  project  discharge  at  test  flood  pool, 
4200  cfs  @  EL  1772.1. 
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Central  Vermont  Public  Service  Corporation  (CVPS) 
77  Grove  Street 
Rutland,  Vermont  05701 


Attention:  Donald  L.  Rushford,  Esq. 

Vice  President  and  General  Counse\ 

(802)  773-2711 

f .  Operator 

Day-to-day  operation  of  the  dam  is  the  responsibility  of: 

J.  Douglas  Graham,  Manager  of  Hydraulic  Generation,  CVPS 
Edward  Lurvey,  General  Hydraulic  Foreman,  CVPS 

Both  can  be  contacted  at: 

(802)  773-2711 

(Same  address  as  Owner) 

g.  Purpose  of  Dam 

The  dam  provides  water  storage  for  hydroelectric  power 
generation  as  a  part  of  the  Silver  Lake  Hydroelectric  Development. 

h.  Design  and  Construction  History 


The  dam  was  planned  and  partially  built  in  1922  and  1923 
by  the  Hortonia  Power  Company.  The  original  designer  was  Vaughan 
Engineers,  of  Boston,  Massachusetts.  It  is  believed  that  the  firm 
is  no  longer  in  business  and  the  location  of  its  files  is  unknown. 

The  construction  contractor  for  this  original  work  is  not  known. 

The  partially-built  dam  was  purchased  by  the  Central 
Vermont  Public  Service  Corporation,  and  plans  to  raise  the  dam  to 
its  original  design  height  were  developed  in  1931.  It  is  believed 
that  plans  for  the  raised  dam  were  prepared  by  the  New  England  Public 
Service  Corporation  (NEPSCO).  Construction  of  the  raised  dam  (i.e. , 
the  present  dam)  was  completed  in  1932  by  the  Sanders  Engineering 
Company  under  the  direction  of  F.  W.  Harris,  NEPSCO  Civil  Engineer. 

No  other  construction,  modification,  or  major  repair  is 
known  to  have  occurred.  Refer  to  Section  2  of  this  report  for  a 
complete  discussion  of  the  design,  construction,  and  operation 
history. 

i.  Normal  Operation  Procedures 

There  are  no  written  operation  and  maintenance  procedures 
for  the  dam.  Maintenance  personnel  reportedly  visit  the  dam  weekly. 
Also,  the  Owner  indicates  that  the  dam  is  inspected  and  reported  on 
annually  by  a  private  consultant.  The  water  level  in  the  reservoir 
presently  is  maintained  below  the  spillway  crest,  and  outflow  from 
the  dam  occurs  only  through  the  outlet  conduit. 


The  dam  also  contains  a  4-foot  by  4-foot  reinforced 
concrete  outlet  conduit  with  12-inch  thick  walls.  The  conduit  is 
approximately  300  feet  long  with  a  trash  rack  at  the  upstream  end 
and  a  timber  bulkhead  at  the  downstream  end.  An  inclined  emergency 
reinforced  concrete  gate  4-feet  by  5-feet  high  can  be  used  to 
control  flow  into  the  upstream  end  of  the  conduit.  The  gate  slides 
on  an  angle  of  60  degrees  with  the  horizontal  and  is  controlled  by 
a  chain  winch  at  the  top  of  the  dam.  The  gate  is  normally  open 
and  can  be  lowered  by  its  own  weight. 

At  the  downstream  end  of  the  conduit,  there  is  a  rein¬ 
forced  concrete  outlet  structure.  It  contains  a  timber  bulkhead 
across  the  end  of  the  conduit,  as  well  as  two  plank  baffle  weirs 
in  the  downstream  flume  which  are  used  to  reduce  the  velocity  of 
the  outflow  from  the  conduit.  On  the  roof  of  the  structure  are 
handwheels  for  5  gate  valves  located  in  the  8 -inch  timber  bulk¬ 
head:  two  6-inch  valves,  two  8-inch  valves,  and  one  10-inch  valve. 
The  five  valves  are  used  to  control  outflow  from  the  conduit. 

Flow  from  the  outlet  structure  is  discharged  into  Sucker 
Brook.  Access  to  the  outlet  structure  is  provided  by  a  wooden 
walkway  along  the  left  abutment  of  the  dam. 

c.  Size  Classification 


In  accordance  with  recommended  guidelines  (Reference  1) , 
Sugar  Hill  Dam  is  classified  as  INTERMEDIATE  in  size  because  its 
hydraulic  height  is  61  feet  (within  the  40  to  100-foot  range)  and 
also  because  its  maximum  storage  is  1861  acre-feet  (within  the 
1000  to  50,000  acre-foot  range). 

d.  Hazard  Classification 


In  accordance  with  recommended  guidelines  (References 
1  &  18)  involving  loss  of  life  and  economic  loss,  Sugar  Hill  Dam 
is  classified  as  having  a  HIGH  hazard  potential.  The  dam  itself 
is  located  in  an  isolated  part  of  the  Green  Mountain  National 
Forest  and  failure  of  the  dam  would  cause  little  harm  in  this 
area.  However,  the  increase  in  flow  due  to  a  dam  failure  would 
damage  or  destroy  Sucker  Brook  Dam  (an  earth  diversion  dam), 
portions  of  Branbury  State  Park,  and  flood  the  first  floors  of 
about  8  houses  along  Lake  Dunmore  to  a  depth  of  4  to  5  feet,  with 
the  high  flow  velocity  probably  destroying  the  homes.  Damage 
to  a  highway  bridge  on  Town  Route  53  and  to  the  road  on  either 
side  of  the  bridge  would  be  increased  by  a  dam  failure.  Total 
economic  loss  is  judged  appreciable.  Loss  of  more  than  a  few 
lives  is  judged  possible.  The  dam  failure  analysis  is  developed 
in  Section  5.5  of  this  report. 

e.  Ownership 

Since  the  construction  of  the  dam  was  completed,  the  dam 
has  been  and  is  still  owned  by: 


Access  to  the  dam  is  from  State  Route  73  to  the  south 
via  Town  roads  and  trail  roads  inside  the  Green  Mountain  National 
Forest  (see  Drainage  Area  Map,  Appendix  D-l). 

The  popular  name  of  the  dam  is  Goshen  Dam,  and  the 
impoundment  is  popularly  called  Sugar  Hill  Reservoir.  The  official 
names  are  Sugar  Hill  Dam  and  Sugar  Hill  Reservoir.  The  reservoir 
is  aligned  along  a  northwest  -  southeast  axis  with  the  dam  lo¬ 
cated  at  the  northwesterly  end. 

The  dam  is  built  across  Sucker  Brook,  which  is  tributary 
to  Lake  Dunmore.  The  nearest  downstream  community  is  named  Lake 
Dunmore,  population  estimated  at  50,  located  about  5  river  miles 
downstream  from  the  dam  on  the  western  side  of  Lake  Dunmore,  roughly 
opposite  the  mouth  of  Sucker  Brook.  The  community  of  Lake  Dunmore 
is  not  an  incorporated  village,  but  is  simply  a  group  of  houses 
and  other  structures  located  in  the  Town  of  Salisbury. 

b.  Description  of  Dam  and  Appurtenances 

Sugar  Hill  Dam  is  a  compacted  earth  embankment  of 
selected  fine-grained  borrow  materials  with  a  single  spillway  of 
the  free  overflow  type.  The  grass  and  weed-covered  embankment 
is  bent  slightly  upstream  where  it  crosses  the  natural  stream 
channel.  The  dam  is  about  855  feet  long  (including  the  spillway) 
by  61  feet  high.  The  dam  crest  is  about  16  feet  wide  and  both 
the  upstream  and  downstream  slopes  are  2H:1V  or  flatter.  The 
upstream  slope  and  downstream  toe  are  covered  with  stone  riprap. 

The  dam  contains  a  central  cutoff  trench  5 -feet  deep  by 
15-feet  wide  filled  with  the  finer  borrow  material.  No  impervious 
core  or  grout  curtain  are  known  to  exist.  The  foundation  con¬ 
ditions  under  the  embankment  are  not  known. 

The  free  overflow  spillway  is  an  ungated  open  channel  in 
the  right  abutment  of  the  dam.  The  reinforced  concrete  weir  control 
section  is  about  3.5  feet  below  the  top  of  the  dam.  The  weir  consists 
of  a  50-foot  and  a  100-foot  section  divided  by  a  stone  masonry 
training  wall,  for  a  total  weir  length  of  150  feet.  Metal  flash- 
board  supports  exist  on  the  weir  crests,  but  flashboards  are 
presently  not  used. 

The  spillway  approach  channel  slopes  gently  up  toward 
the  spillway  weir  and  is  riprapped  for  about  30  feet  in  front  of 
the  spillway  weir.  The  spillway  discharge  channel  is  also  rip- 
rapped  for  about  30  feet  downstream  of  the  weir.  The  discharge 
channel  is  a  combination  man-made  and  natural  section  and  is 
covered  with  brush.  Several  rock  gabion  check  dams  exist  in  the 
channel  to  slow  down  discharges  and  to  control  erosion.  The 
spillway  channel  discharges  into  Sucker  Brook  several  hundred 
feet  downstream  from  the  toe  of  the  dam. 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  SUGAR  HILL  DAM.  ID  NO.  VT  176 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority 


The  National  Dam  Inspection  Act,  Public  Law  92-367, 
August  8,  1972,  authorized  the  Secretary  of  the  Army  through  the 
Corps  of  Engineers  to  initiate  a  national  program  of  dam  inspec¬ 
tion  throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region. 
Gordon  E.  Ainsworth  and  Associates,  Inc.,  has  been  retained  by 
the  New  England  Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  Vermont.  Authorization  and  notice  to  proceed 
was  issued  to  Gordon  E.  Ainsworth  and  Associates,  Inc.,  under  a 
letter  from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW33-80-C-0012  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1)  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten 
the  public,  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3)  To  update,  verify,  and  complete  the  National  Inven¬ 
tory  of  Dams. 

1.2  Description  of  Project 
a.  Location 


Referring  to  the  Location  and  Vicinity  Maps  at  the  be¬ 
ginning  of  this  report,  Sugar  Hill  Dam  is  located  in  central 
Vermont  in  the  Town  of  Goshen,  Addison  County,  about  3  miles 
South  of  the  community  of  Bread  Loaf.  The  dam  at  its  maximum 
section  is  at  Latitude  43  degrees  -  54.9  minutes  North,  Longitude 
73  degrees  -  0.3  minutes  West. 
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five  gate  valves:  two  6 -inch, 
two  8 -inch,  and  one  10 -inch. 
The  valves  are  controlled  by 
handwheels  on  top  of  the  out¬ 
let  structure. 

e)  Other  -  Outlet  conduit  can  also  function  as  low 
level  drain. 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design  Data 

The  original  dam  was  designed  prior  to  1922  by  Vaughan  Engineers, 
of  Boston,  Massachusetts.  It  is  believed  that  this  firm  is  no  longer 
in  business,  and  the  location  of  its  files  is  unknown. 

The  original  dam  was  designed  for  the  Hortonia  Power  Company. 
Construction  of  the  dam  began  in  1922,  but  work  was  halted  in  1923. 
The  partially-built  dam  was  subsequently  purchased  by  Central 
Vermont  Public  Service  Commission  (CVPS ,  the  present  Owner).  Plans 
to  raise  and  complete  the  dam  to  its  original  design  height  appear 
to  have  been  developed  in  1931  by  the  New  England  Public  Service 
Corporation  (NEPSCO).  NEPSCO  was  thought  to  be  the  present  New 
England  Power  Service  Corporation,  located  at  25  Research  Drive, 
Westborough,  Massachusetts  01581,  telephone  (617)  366-9011.  They 
were  contacted,  but  they  indicated  that  they  could  find  no  data 
on  the  dam.  Subsequently,  it  was  learned  that  they  are  not  the 
successors  to  NEPSCO.  The  present  business  status  and  location 
of  NEPSCO  is  unknown. 

The  only  available  data  covering  the  design  and  construction 
of  the  dam  is  included  in  Appendix  B3.  It  consists  of  a  report  on 
construction  of  the  dam  (starting  on  Appendix  B3-1),  including 
one  record  drawing  of  construction  (see  Appendix  B3-11).  This 
report  was  prepared  by  H.K.  Barrows,  Consulting  Engineer  of  Boston, 
in  1932  just  after  construction  had  been  completed,  and  was  re¬ 
quested  by  the  Vermont  Public  Service  Commission  (PSC) .  The  PSC 
order  approving  the  construction  contains  some  additional  data 
and  is  included  starting  on  Appendix  B3-13. 

No  other  design  data  or  drawings  were  available.  The  con¬ 
struction  specifications  were  not  available. 

2.2  Construction  Data 


a.  Initial  Construction 


Construction  of  the  original  dam  started  in  1922  for  the 
Hortonia  Power  Company  but  was  halted  in  1923.  The  construction 
contractor  for  this  original  work  is  not  known.  After  the  present 
Owner  purchased  the  partially-built  dam,  construction  began  again 
in  1931  and  was  completed  in  1932.  This  construction  to  raise  and 
complete  the  dam  was  done  by  Sanders  Engineering  Company  under  the 
direction  of  F.W.  Harris,  NEPSCO  Civil  Engineer.  The  present 
business  status  and  location  of  Sanders  Engineering  is  unknown. 

Background  data  on  the  original  construction  and  the 
later  raising  is  contained  in  the  report  and  PSC  order  discussed 
previously  in  Section  2.1  and  included  starting  on  Appendix 


B3-1 .  The  original  construction  included  the  embankment  to  about 
38  feet  high,  a  stone  rubble  spillway  about  50  feet  long,  a  tem¬ 
porary  timber  spillway  at  a  lower  elevation,  and  the  entire  length 
of  the  outlet  conduit.  Later,  the  embankment  was  raised  to  its 
present  height  of  about  60  feet,  a  100-foot  concrete  weir  spill¬ 
way  was  added,  and  repairs  and  improvements  to  the  outlet  struc¬ 
ture  were  made. 

No  other  records  on  the  construction  of  the  dam  are 

known. 

b.  Modifications 

No  records  of  any  modifications  to  the  dam  are  known. 

c.  Repairs  and  Maintenance 

No  records  of  any  repairs  to  the  dam  are  known. 

d.  Pending  Remedial  Work 

The  Owner  has  no  plans  for  any  pending  remedial  work. 

2.3  Operation  Data 

a.  Inspections 

Three  inspection  reports  were  available  and  all  are  in¬ 
cluded  in  Appendix  B3.  The  first  report  (starting  on  Appendix 
B3-16)  is  suspected  to  have  been  prepared  by  Stephen  H.  Haybrook, 
on  behalf  of  the  State  of  Vermont,  sometime  prior  to  1953.  It 
contains  a  brief  history  and  description,  but  the  report  is  in¬ 
complete.  Seepage  through  or  under  the  concrete  spillway  weir 
was  noted. 


The  second  inspection  report  starts  on  Appendix  B3-12, 
and  appears  to  be  a  subsequent  report  by  Haybrook  in  1953.  A 
boil  was  observed  below  the  downstream  toe  at  maximum  section. 

The  third,  and  last  documented  inspection  available,  is 
included  as  Appendix  B3-20.  It  was  performed  on  June  10,  1954, 
by  Byron  0.  McCoy,  of  Charles  T.  Main,  Boston,  accompanied  by  two 
representatives  of  the  Owner.  A  little  seepage  at  the  downstream 
toe  was  noted,  but  there  was  no  sign  of  the  boil  that  had  been 
reported  a  year  earlier. 

The  Owner  indicates  that  the  dam  is  inspected  annually 
by  the  firm  of  Kleinschmidt  and  Dutting,  Engineering  Consultants, 
70  Main  street,  Pittsfield,  Maine  04967,  telephone  (207)  487-3328. 
However,  the  Owner  did  not  make  the  results  of  those  inspections 
available  for  review. 
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Performance  Observations 


There  is  no  instrumentation  in  the  dam.  Other  than 
observations  made  in  the  inspection  reports  previously  discussed 
in  Section  2. 3. a,  there  are  no  other  known  records  of  performance 
observations. 

c.  Water  Levels  and  Discharges 

There  are  no  known  records  of  routine  water  levels  and 
discharges  from  the  dam. 

d.  Past  Floods 

There  are  no  known  records  of  past  floods  at  the  dam. 

e.  Previous  Failures 

There  are  no  known  previous  failures  of  the  dam. 

2.4  Evaluation 


a.  Availability 

As  listed  on  Appendix  Bl,  various  engineering  data  and 
records  are  available  in  the  files  of  the  Dam  Safety  Engineer  of 
the  Vermont  Department  of  Water  Resources,  of  the  Vermont  Public 
Service  Board,  and  of  Vermont  Public  Records.  This  data  was 
reviewed,  and  copies  of  the  records  significant  to  the  dam  are 
included  in  chronological  order  in  Appendix  B3.  Discussion  of  the 
data  starts  at  the  beginning  of  this  section  of  the  report.  The 
Owner  was  unwilling  to  make  their  annual  inspection  reports  or 
other  data  on  file  available.  The  Owner  did  make  one  drawing 
available  for  review  during  the  field  inspection,  but  the  Owner 
would  not  allow  it  to  be  photographed  and  would  not  release  it 
for  subsequent  review. 

b.  Adequacy 

Available  data  consisted  of  a  report  on  construction 
of  the  dam  just  after  its  completion,  including  a  poor  copy  of 
one  record  drawing  of  construction,  together  with  copies  of 
three  later  inspection  reports.  Such  data  as  the  design  calcu¬ 
lations,  construction  specifications,  data  on  the  foundation 
and  embankment  soils,  and  detailed  operation  and  performance  data 
were  not  available.  The  lack  of  such  in-depth  engineering  data 
does  not  permit  a  comprehensive  review.  Therefore,  the  adequacy 
of  this  dam  could  not  be  assessed  with  respect  to  reviewing  design, 
construction,  and  operation  data. 

c.  Validity 

Based  on  field  observation  and  checking,  the  limited 
data  available  generally  appears  valid.  Some  exceptions  noted  are: 


Barrow’s  report  after  construction  in  1932  (see 
Appendix  B3-6)  indicates  that  the  regulating  valves 
in  the  timber  bulkhead  in  the  outlet  structure 
consist  of  "two  6-inch,  two  10-inch  and  three  smaller" 
valves,  for  a  total  of  7  valves.  The  record  drawing 
of  construction  (see  Appendix  B3-11)  indicates  only 
five  valves,  consisting  of  two  6-inch,  two  8-inch 
and  one  10 -inch.  Five  stems  and  handwheels  now 
exist  (visible  in  Photo  C-6B).  Therefore,  this  five- 
valve  configuration  was  assumed  correct  for  this  in¬ 
spection. 

Original  data  in  Appendix  B3  indicate  that  a  level 
top  of  dam  was  intended  about  5  feet  higher  than  the 
spillway  crest.  Field  measurements  (see  Appendix 
B2)  show  a  very  non-level  top  of  dam  with  the  low¬ 
est  point  only  3.8  feet  above  the  spillway  crest. 

Original  data  references  a  spillway  crest  consisting 
of  a  50-foot  long  section  and  another  100-foot  long 
section.  Field  measurements  (see  Appendix  B2)  indicate 
lengths  of  50.6  and  102.0  feet,  respectively. 

The  drawing  provided  by  the  Owner  for  our  review  at  the 
site  during  our  field  inspection  indicates  elevations 
on  the  outlet  structure  that  appear  to  be  about  10  feet 
too  low  when  compared  with  the  elevations  (adjusted  to 
the  same  base)  in  Barrow's  Report  (see  Appendix  B3-6) 
and  on  the  record  drawing  (see  Appendix  B3-11).  The 
cause  of  this  discrepancy  is  not  known.  The  higher 
elevations  are  assumed  correct  in  this  report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General 

Sugar  Hill  Dam  was  inspected  on  November  7,  1979.  The 
inspection  party  (see  Appendix  A-l)  was  accompanied  by  two  repre¬ 
sentatives  of  the  Owner:  Mr.  J.  Douglas  Graham,  Manager  of  Hy¬ 
draulic  Generation,  and  Mr.  Edward  Lurvey,  General  Hydraulic 
Foreman.  Also  present  was  Mr.  Peter  Barranco,  Jr. ,  Dam  Safety 
Engineer  of  the  Vermont  Department  of  Water  Resources.  The 
weather  was  overcast,  and  the  temperature  was  about  46°  F.  The 
water  surface  was  at  about  EL  1756,  about  12  feet  below  the  spill¬ 
way  crest.  The  Visual  Inspection  Checklist  is  included  as  Appen¬ 
dix  A,  while  selected  photos  taken  during  the  inspection  are  in¬ 
cluded  in  Appendix  C.  Appendix  C-l  is  a  photo  index  map.  The 
Overview  Photo  at  the  beginning  of  the  report  as  well  as  several 
of  the  photos  in  Appendix  C  are  aerial  photos  taken  from  a  heli¬ 
copter  on  November  30,  1979. 

b.  Dam 

Photo  C-2A  is  a  view  along  the  crest  of  Sugar  Hill  Dam 
from  the  left  abutment,  and  Photo  C-2B  is  a  view  from  the  left 
training  wall  of  the  spillway.  The  spillway  is  at  the  right  end 
of  the  dam.  The  upstream  slope,  showing  the  boulder  riprap,  is 
shown  in  Photo  C-3A.  The  downstream  slope  from  the  left  abutment 
is  seen  in  Photo  C-2A.  A  more  detailed  view  of  the  downstream 
slope,  taken  from  a  point  downstream  from  the  dam,  is  given  in 
Photo  C-3B. 

On  the  downstream  side  of  the  dam  there  is  a  zone  of 
ponded  water,  as  shown  in  Photo  C-4A.  The  source  of  this  water 
is  not  known.  No  flow  was  evident  on  the  day  of  inspection. 
Previous  inspection  reports  (see  report  for  inspection  of  June 
10,  1954  signed  by  the  Executive  Vice  President  of  the  Owner, 
included  as  Appendix  B3-20)  indicate  that  a  boil  was  observed 
on  the  downstream  side  in  the  spring  of  1953  during  high  water 
levels.  At  some  time  during  the  intervening  years,  it  was  deter¬ 
mined  by  the  Owner  that  the  water  level  behind  this  dam  would  be 
kept  relatively  low.  As  shown  on  Photo  C-3A,  the  water  level  on 
the  day  of  inspection  was  about  16  feet  below  the  top  of  dam,  or 
about  12  feet  below  the  spillway  crest. 

There  are  several  features  that  were  observed  on  the 
day  of  inspection  in  the  vicinity  of  the  outlet  conduit  that  passes 
through  the  dam.  First,  a  very  thin,  barely-visible,  crack-like 
line  was  noted  on  the  crest  near  the  anchor  block  for  the  chain 
winch  mechanism,  which  is  seen  in  Photo  C-5B.  This  line  extends 


3-1 


T 


•\VV 

V 


in  a  transverse  direction  across  the  downstream  Crestline  and  then 
disappears  a  few  feet  below  crest  level.  The  location  of  this 
line  is  approximately  20  feet  to  the  right  of  the  point  at  which 
the  conduit  passes  under  the  crest  of  the  dam. 

Second,  the  downstream  slope  of  the  dam,  particularly 
in  the  central  portion,  is  "hummocky ."  Many  irregularities  that 
could  be  due  to  erosion  or  frost  action  were  noted. 

Third,  the  downstream  slope  around  and  above  the  out¬ 
let  structure  is  eroded.  It  appears  that  the  soil  may  be  eroding 
from  below  the  dumped  rock  (stone  loading).  Since  the  outlet 
structure  is  cracked,  it  is  also  possible  that  piping  may  be 
occurring  down  into  cracks  in  the  conduit  in  the  vicinity  of  its 
connection  with  the  outlet  structure. 

The  downstream  slope  is  covered  generally  with  small 
trees  and  brush  up  to  7  feet  tall,  as  may  be  seen  in  Photos  C-2A 
and  C-3B.  Stumps  up  to  9  inches  in  diameter  are  decaying  in  the 
downstream  slope.  Several  bare  areas,  due  to  surface  erosion, 
are  evident.  One  such  area,  shown  in  Photo  C-4B,  is  located 
near  Sta  2+00.  Also,  some  small  animal  holes  were  noted  in  the 
downstream  slope,  particularly  near  the  left  abutment. 

At  the  upstream  left  abutment  contact  line  an  erosion 
gully  has  formed  due  to  surface  runoff.  This  gully  appears  to  be 
in  glacial  till. 

The  crest  of  the  dam  is  tilted  slightly  downward  on  the 
downstream  side,  as  may  be  seen  in  Photo  C-5A. 

The  upstream  slope  is  well  covered  with  a  boulder  rip¬ 
rap.  (See  Photo  C-3A.)  Small  brush  has  been  allowed  to  take 
root  in  the  riprap  in  recent  years. 

c.  Appurtenant  Structures 

1)  Intake  Structure 


The  intake  structure  is  a  reinforced  concrete  pipe 
end  section-like  structure  located  about  120  feet  upstream  of  the 
crest  of  the  dam  at  about  its  mid-length.  The  intake  structure 
was  not  inspected  because  it  was  completely  submerged.  The  intake 
structure  is  normally  completely  underwater  at  all  pool  elevations 
except  when  the  reservoir  is  almost  drained. 

There  is  an  emergency  reinforced  concrete  slide  gate 
held  open  above  the  intake  structure  by  a  chain  winch  and  anchor 
block  located  on  the  dam  crest  above  the  intake.  The  concrete 
anchor  block  and  chain  winch  are  shown  at  the  left  in  Photo  C-5B. 
The  winch  was  not  operated,  but  appears  in  good  condition.  The 
concrete  anchor  block  is  tilted  2  inches  downward  on  its  upstream 
end  relative  to  its  downstream  end  over  its  6-foot  length. 
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2)  Outlet  Transition  and  Conduit 


The  outlet  transition  and  conduit  consists  of  a 
4-foot  square  concrete  conduit  through  the  dam  from  the  intake 
structure  to  the  outlet  structure  at  the  downstream  toe.  The  out¬ 
let  transition  and  conduit  could  not  be  inspected  because  they 
were  completely  full  of  water.  A  bulkhead  across  the  downstream 
end  of  the  conduit  inside  the  outlet  structure  maintains  the  outlet 
conduit  full  of  water,  and  under  pressure,  as  its  normal  condition. 

3)  Outlet  Structure  and  Control  Tower 


The  outlet  structure  and  control  tower  are  together 
in  one  reinforced  concrete  structure  located  at  the  downstream  toe 
of  the  dam  to  the  left  of  its  midpoint.  (See  Overview  Photo  and 
Photos  C-3B,  C-6A,  and  C-6B.)  The  upper  level  of  the  structure  can 
be  considered  a  control  tower,  since  it  contains  the  timber  bulk¬ 
head  with  gate  valves  across  the  end  of  outlet  conduit.  The 
inspection  checklist  for  this  portion  of  the  structure  is  on  Ap¬ 
pendix  A-5.  The  remaining  portion  of  the  outlet  structure  is  on 
the  lower  level  and  is  covered  by  the  inspection  checklist  on 
Appendix  A- 7.  Only  the  outside  of  the  outlet  structure  was  in¬ 
spected.  The  inside  was  not  accessible  due  to  the  flow  of  water. 

The  outside  condition  of  the  outlet  structure  is 
fair.  The  vertical  concrete  surfaces,  mainly  the  downstream  face, 
on  the  upper  level  (control  tower)  are  in  poorer  condition  with 
honeycombing  visible.  Hairline  cracks  are  visible  in  various  places 
with  a  major  crack  at  the  left  front  corner  of  the  upper  section 
(see  Photo  C-7A).  Similiar  cracking  is  also  evident  at  the  left 
front  corner  of  the  lower  section.  Part  of  this  cracking  is 
visible  at  the  top  center  of  Photo  C-7B.  Photo  C-7B  also  shows 
the  badly  eroded  concrete  on  the  left  training  wall  of  the  outlet 
channel  under  the  outlet  structure.  Similiar  damage  is  also  evi¬ 
dent  on  the  right  training  wall. 

The  five  handwheels  that  control  the  gate  valves 
in  the  bulkhead  are  visible  above  the  upper  section  of  the  struc¬ 
ture  in  Photo  C-6B.  The  handwheels  were  secured  with  a  locked 
chain  and  were  not  operated.  Some  or  all  of  the  valves  were  open, 
and/or  the  bulkhead  was  leaking,  judging  from  the  flow  of  water 
from  the  outlet  structure. 

4)  Service  Walkway 

As  seen  in  Photo  C-6A,  the  service  walkway  consists 
of  a  stepped,  wooden  walkway  down  the  slope  to  the  outlet  structure. 
The  inspection  checklist  is  on  Appendix  A-9. 

The  walkway  deck  appears  structurally  sound,  but  the 
slightly  inclined  wooden  surface  was  extremely  slippery  when  only 
slightly  moist.  The  wooden  railing  was  wobbly  and  not  secure. 


5)  Spillway  and  Discharge  Channel 

The  spillway  is  in  the  right  abutment  of  the  dam. 

(See  Overview  Photo  and  Photo  C-11B.)  The  spillway  consists  of  a 
very  short  approach  channel,  a  concrete  overflow  weir,  and  an 
excavated  earth  discharge  channel.  The  inspection  checklist  is 
on  Appendix  A- 8. 

The  approach  channel  is  essentially  the  reservoir 
bottom  sloping  up  to  the  spillway  weir.  As  seen  in  Photos  C-9A  and 
C-9B,  the  sand  floor  of  the  channel  is  littered  with  stone  and  boul 
ders  and  with  brush  and  trees  up  to  about  8  feet  high.  Some  logs 
are  also  evident. 

The  spillway  weir  is  pictured  in  Photos  C-8A  and  C-9A 
It  consists  of  50-foot  long  crest  (foreground  of  Photo  C-9A)  and 
a  newer  100-foot  crest  separated  by  a  concrete  and  stone  masonry 
training  wall.  The  stone  masonry  portion  of  the  left  training 
wall  is  in  poor  condition.  The  mortar  is  deteriorating  and 
individual  stones  are  becoming  loosened.  (See  Photo  C-8B.)  The 
central  training  wall  between  the  spillway  weirs  is  similiarly  in 
poor  condition.  The  concrete  weirs  themselves  appear  in  good 
condition.  The  100-foot  weir  has  only  some  hairline  cracking. 

The  50-foot  weir  does  have  3  larger  cracks  all  the  way  through 
(the  one  near  the  center  is  visible  in  the  bottom  center  of  Photo 
C-8A  at  the  flashboard  support) ,  but  no  significant  differential 
movement  was  observed.  The  flashboard  supports  are  rusted  but, 
according  to  the  Owner,  they  are  not  used  and  are  scheduled  to  be 
removed  in  the  near  future.  The  supports  in  the  50-foot  weir  will 
have  to  be  cut  off,  since  they  are  steel  channels  embedded  in  the 
concrete  (see  foreground  of  Photo  C-9A),  whereas  the  steel 
channel  supports  in  the  100-foot  weir  simply  unbolt. 

The  spillway  discharge  channel  is  covered  with  brush 
and  small  trees  as  seen  in  Photo  C-10A.  There  are  several  small 
rock  check  dams  across  the  channel  that  are  obscured  by  vegetation, 
and  one  large  rock  gabion  structure  a  little  further  downstream 
where  the  channel  narrows.  (See  Photo  C-10B.)  The  gabion  struc¬ 
ture  appears  to  be  in  only  fair  condition,  with  some  rocks  dis¬ 
placed,  the  wire  very  rusted,  and  some  small  trees  growing  out  of 
it.  Just  downstream  of  the  gabion  structure,  the  discharge  channel 
is  fairly  heavily  forested  on  its  way  down  to  Sucker  Brook  (see 
Photo  C-11A) . 


d.  Reservoir  Area 

There  does  not  appear  to  be  excessive  reservoir  sedi¬ 
mentation.  No  potential  landslide  areas  were  noted  around  the 
reservoir.  Also,  there  does  not  appear  to  be  any  potential 
hazard  due  to  backwater  flooding  of  the  reservoir.  No  features 
were  observed  that  might  cause  excessive  alteration  of  the  drain¬ 
age  area  or  increased  inflow. 


e.  Downstream  Channel 

The  downstream  channel  is  the  continuation  of  Sucker 
Brook  starting  from  the  outlet  structure.  (See  Overview  Photo.) 

From  the  outlet  structure  to  Lake  Dunmore,  a  distance  of  about 
4.7  stream  miles,  Sucker  Brook  is  generally  a  rocky,  sometimes 
steep  channel  that  is  heavily  wooded  on  both  sides.  For  a  map 
of  the  downstream  channel,  refer  to  the  Drainage  Area  Map, 

Appendix  D-l,  which  also  indexes  photos  that  cover  the  downstream 
area.  Photo  C-11B  is  an  aerial  overview  of  the  reservoir  and 
dam  looking  downstream. 

About  2.7  miles  downstream  from  the  dam  (just  below  Sta 
140+00),  Dutton  Brook  joins  Sucker  Brook  behind  the  Sucker  Brook 
Diversion  Dam,  which  is  also  part  of  the  Silver  Lake  Hydroelectric 
Development  of  the  Owner.  Photo  C-12A  is  an  aerial  overview  of 
Sucker  Brook  Diversion  Dam  looking  upstream,  showing  Sucker  Brook 
entering  from  the  left  and  Dutton  Brook  from  the  right.  The 
spillway  is  at  the  extreme  left  of  the  photo.  Sucker  Brook  Dam 
has  very  little  storage  capacity  and  is  normally  very  low  or 
empty  since  the  4-foot  diameter  diversion  pipe  appears  large 
enough  to  divert  all  the  normal  flow  from  Sucker  Brook  and 
Dutton  Brook  to  Silver  Lake  located  to  the  West.  (See  separate 
Phase  I  Inspection  Report  on  Sucker  Brook  Dam,  VT  00212.) 

About  3.3  miles  downstream  (just  below  Sta  170+00), 

Voters  Brook  joins  Sucker  Brook.  About  3.8  miles  downstream  (Sta 
200+00),  an  unnamed  tributary  joins  Sucker  Brook  from  the  north. 
Also,  approximately  at  this  point  any  flow  from  Silver  Lake  would 
join  Sucker  Brook  from  the  south.  (See  separate  Phase  I  Inspection 
Report  on  Silver  Lake  Dam,  VT  00196.) 

About  4.3  miles  downstream  (Sta  229+00),  Sucker  Brook 
runs  under  a  bridge  on  Town  Route  No.  53  (formerly  a  State  highway, 
See  Photo  C-12B).  Before  reaching  the  bridge,  Sucker  Brook  drops 
down  from  the  mountains  over  so-called  Lana  Falls.  Photo  C-13A 
is  an  aerial  overview  looking  upstream  which  shows  the  mountains 
in  the  background  and  the  low-lying  area  on  the  shore  of  Lake 
Dunmore  in  the  foreground. 

Photo  C-13B  is  a  closer  aerial  view  of  the  mouth  of  Sucker 
Brook  where  it  flows  into  Lake  Dunmore,  and  the  adjacent  low-lying 
houses  and  hazard  area. 

3.2  Evaluation 

Based  on  the  geotechnical  aspects  of  the  visual  inspection, 
this  dam  appears  to  be  in  fair  condition.  The  erosion  that  appears 
to  be  occurring  in  the  vicinity  of  the  outlet  structure  may  cause 
serious  consequences  if  the  water  level  in  the  dam  rises.  In 
addition,  the  thin,  crack-like  line  that  was  observed  crossing 
the  downstream  portion  of  the  crest  transversely  could  become  a 
path  of  seepage  if  the  reservoir  level  rises.  The  deterioration 


of  the  left  training  wall  of  the  spillway  could  lead  to  that  wall 
being  eroded  away  during  periods  when  water  is  flowing  over  the 
spillway.  The  significance  of  the  water  ponded  downstream  is  not 
known. 

The  remaining  features  observed,  namely,  the  brush  and  de¬ 
caying  stumps,  the  erosion  at  the  upstream  left  abutment  contact 
line,  the  erosion  and  animal  holes  on  the  downstream  face,  all 
indicate  the  need  for  maintenance. 

The  intake  structure  and  emergency  gate  were  not  inspected 
because  they  were  submerged.  They  should  be  inspected.  The 
anchor  block  for  the  emergency  gate  chain  winch  should  be  mon¬ 
itored  for  possible  movement. 

The  outlet  conduit  was  not  inspected  because  it  was  full 
of  water.  It  should  be  dewatered  and  thoroughly  inspected.  An 
excavation  should  be  made  down  to  the  conduit  just  above  the  out¬ 
let  structure  to  determine  whether  piping  into  or  out  of  the 
conduit  may  be  occurring. 

The  inside  of  the  outlet  structure  should  be  similiarly 
dewatered  and  inspected.  The  condition  of  the  5  regulating  gate 
valves  inside  should  be  determined.  When  dewatered,  the  major 
concrete  erosion  damage  to  the  outlet  channel  training  walls  and 
the  apparent  cracks  in  the  outlet  structure  should  be  better 
assessed.  The  best  method  of  repair  should  be  determined  in  order 
to  upgrade  the  outlet  structure  from  its  present  fair  condition. 

For  safety,  the  wooden  service  walkway  to  the  outlet  struc¬ 
ture  should  be  made  skid-proof  and  the  railing  should  be  firmly 
anchored. 

The  deteriorating  stone  masonry  in  the  left  training  wall 
of  the  spillway  should  be  repaired.  Of  lesser  importance  is 
the  deteriorating  stone  masonry  in  the  central  training  wall 
between  the  two  spillway  weirs.  Cracking  in  the  older  50-foot 
long  spillway  weir  should  be  repaired. 

The  spillway  approach  and  discharge  channels  should  be 
cleared  of  brush,  trees,  and  any  logs.  The  rock  check  dams  and 
gabion  structure  in  the  discharge  channel  should  be  maintained. 
Rock  paving  just  upstream  and  downstream  of  the  spillway  weir 
should  be  redistributed,  replaced,  and  maintained. 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  Operation  Procedures 
a.  General 


Sugar  Hill  Reservoir  has  been  and  still  is  used  as  a 
storage  reservoir  in  the  Silver  Lake  Hydroelectric  Power  Develop¬ 
ment.  The  water  level  in  the  reservoir  has  reportedly  been 
maintained  well  below  the  spillway  crest  in  the  recent  past. 

At  the  time  of  inspection,  it  was  approximately  12  feet  below 
the  spillway  crest.  Several  of  the  valves  in  the  outlet 
structure  are  open  (unknown  as  to  which  ones)  and  they  allow 
for  continuous  outflow  from  the  dam  into  Sucker  Brook. 

The  overflow  spillway  is  ungated  and  wide  open  and  its 
flashboards  have  been  removed.  The  flashboard  supports  (visible 
in  Photos  C-8A  and  C-9A)  are  supposed  to  be  removed  in  the  near 
future  according  to  the  Owner.  Reportedly  the  spillway  has  not 
operated  in  the  recent  past  because  of  the  low  reservoir  level 
which  has  been  maintained. 

There  are  no  written  operation  procedures  for  the  dam 
and  reservoir. 

The  Owner  indicates  that  the  dam  is  inspected  annually 
by  the  firm  of  Kleinschmidt  and  Dutting,  Engineering  Consultants, 
70  Main  Street,  Pittsfield,  Maine  04967,  telephone  (207)  487-3328. 
However,  the  Owner  did  not  make  the  results  of  those  inspections 
available  for  review. 

b.  Emergency  Action  Plan  and  Warning  System 

An  emergency  action  plan  with  a  warning  system  is  in 
effect  for  Sugar  Hill  Dam,  according  to  the  Owner.  It  involves 
stationing  a  company  employee  with  a  radio  at  the  dam  during 
severe  storm  events.  If  an  emergency  situation  develops,  he 
alerts  a  dispatcher  who  then  informs  State  Police  and  local  Town 
officials  of  the  situation. 

According  to  the  Owner,  the  emergency  action  plan  is 
in  writing.  However,  the  Owner  would  not  produce  a  copy  for 
review  or  inclusion  in  this  report. 

4.2  Maintenance  Procedures 


a.  General 

According  to  the  Owner,  maintenance  crews  visit  and 
inspect  the  dam  once  a  week  and  perform  routine  maintenance, 


such  as  brush  clearing,  annually.  There  are  no  written  mainte¬ 
nance  procedures  for  the  dam  and  reservoir  and  their  operating 
facilities . 

b.  Operating  Facilities 

(Covered  under  preceding  Section  4. 2. a  -  General.) 

4.3  Evaluation 


Written  operation  and  maintenance  procedures  for  this  dam 
do  not  exist.  Although  routine  maintenance  of  the  dam  is  said 
to  occur  annually,  our  visual  inspection  suggests  that  slope 
maintenance,  for  instance,  has  been  rather  irregular  and  less 
often  than  yearly.  Brush  growth  and  tree  stumps  were  evident 
on  the  slopes  as  well  as  erosion.  Effective  operation  and  main¬ 
tenance  procedures  need  to  be  developed  and  implemented  by  the 
Owner  in  order  to  avoid  deterioration  of  the  dam. 

As  part  of  the  operation  procedure,  the  Owner  should  formalize 
the  reservoir  regulation  plan  that  is  now  used  to  maintain  normal 
water  level  below  the  spillway  crest.  This  is  necessary  due  to 
the  dam's  inadequate  spillway  capacity  when  starting  with  a  normal 
pool  at  the  spillway  crest  (see  Sections  5  and  7),  and  due  to 
questions  about  the  physical  condition  of  the  dam  and  spillway 
(see  Sections  3,  6  and  7). 


SECTION  5 


EVALUATION  OF  HYDRAULICS  AND  HYDROLOGY 


.1  General 


Sugar  Hill  Dam  is  shown  on  the  Location  and  Vicinity  Maps 
t  the  beginning  of  this  report  and  on  the  Drainage  Area  Map, 
ppendix  D-l.  The  dam  and  reservoir  are  located  on  Sucker  Brook 
n  central  Vermont.  About  14,000  feet  downstream  of  the  dam 
utton  Brook  enters  Sucker  Brook  behind  the  Sucker  Brook  Dam. 
fter  this  dam  Sucker  Brook  flows  another  11,000  feet  before  it 
rains  into  Lake  Dunmore.  Lake  Dunmore  is  at  the  head  of  the 
eicester  River  which  runs  westward  to  the  Otter  Creek.  The 
tter  Creek  runs  northward  and  flows  into  Lake  Champlain,  which 
n  turn  is  drained  to  the  north  by  the  Richelieu  River. 

The  total  drainage  area  at  the  dam  is  about  2.97  square 
dies,  of  which  about  0.12  square  miles  (74  acres),  or  about  47°, 
s  actual  reservoir  surface  at  the  spillway  crest  elevation. 

'See  Appendices  D-l  thru  D-3.)  Being  in  the  northwestern  foot- 
lills  of  the  Green  Mountain  National  Forest,  the  topography  is 
characterized  by  fairly  steep  wooded  slopes  averaging  107°  to  207°. 
'he  elevation  of  the  drainage  area  varies  approximately  from  EL 
.768  to  EL  3230. 

i . 2  Design  Data 

There  are  no  known  records  of  the  hydraulic  and  hydrologic 
criteria  used  in  the  original  design  of  the  dam  and  reservoir. 

'he  engineering  data  which  was  available,  mainly  old  design  plans, 
.nspection  reports  and  a  petition  to  build  the  dam,  are  discussed 
.n  Section  2  of  this  report. 

>.3  Experience  Data 


There  are  no  known  records  of  routine  water  levels  and  dis¬ 
charges  or  of  past  floods  at  the  dam. 

>.4  Test  Flood  Analysis 

a.  Initial  Conditions 


The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering 
Center's  Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the  test 
:lood  hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam  and 
jpillway  with  respect  to  their  surcharge  storage  and  spillway  capa¬ 
city.  Accordingly,  it  was  assumed  that  the  water  surface  was  at 
:he  spillway  crest  at  the  start  of  the  flood  routing.  Also,  it 
fas  assumed  that  the  outlet  works  were  closed  even  though  they 
ire  normally  partially  open.  It  is  estimated  that  the  outlet 
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i  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 


WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
spection  Report,  the  Owner  should  implement  the  following  oper- 
ion  and  maintenance  procedures: 

1)  Maintain  the  pool  at  its  current  level  or  below 
until  such  time  as  the  recommendations  in  Section 
7.2  are  carried  out.  Formalize  the  reservoir 
regulation  plan  now  used  to  accomplish  this  ob- 

j  ective. 

2)  Repair  the  erosion  gully  at  the  upstream  left- 
abutment  contact  line. 

3)  Remove  all  brush  and  stumps  from  upstream  and  down¬ 
stream  slopes,  backfill  with  properly-selected,  com¬ 
pacted  soils,  and  cover  with  erosion  protection 
materials.  Remove  brush  to  a  distance  of  about  20 
feet  downstream  from  the  toeline.  Repeat  this  pro¬ 
cess  annually. 

4)  Remove  brush,  trees,  and  any  logs  from  the  spillway 
approach  and  discharge  channels  and  repair  the 
channel  surfaces.  Protect  bare  spots  against 
erosion.  Rock  riprap  just  upstream  and  downstream 
of  the  spillway  weir  should  be  redistributed,  re¬ 
placed,  and  maintained.  The  rock  check  dams  and 
gabion  structure  in  the  discharge  channel  should 

be  maintained.  Repeat  this  process  annually. 

5)  Continue  with  plans  to  remove  the  flashboard  sup¬ 
ports  from  the  spillway  weir. 

6)  Survey  the  elevation  of  the  anchor  block  for  the 
emergency  gate  chain  winch  annually  to  determine 
any  long-term  trend  in  suspected  movement. 

7)  Inspect  and  determine  the  condition  of  the  5  regu¬ 
lating  gate  valves  in  the  timber  bulkhead  inside  the 
outlet  structure.  Also,  check  the  bulkhead. 

8)  Make  the  wooden  service  walkway  to  the  outlet 
structure  skid-proof  and  firmly  anchor  the  railing. 

9)  Develop  and  implement  effective  operation  and 
maintenance  procedures  to  avoid  deterioration  of 
the  dam. 

10)  Continue  annual  technical  inspection  of  the  dam  with 
particular  attention  given  to  the  type  of  problems 
and  deficiencies  noted  in  this  report. 


WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  recommendations 
»iven  in  Section  7.2  and  the  remedial  measures  given  in  Section 

r.3. 

1.2  Recommendations 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  engage  a  registered  engineer  qualified  in 
che  design  of  earth  dams  to  do  the  following  work  and  provide  the 
consequent  recommendations.  The  Owner  should  implement  those 
recommendations . 

a.  Inspect  the  dam  again  after  it  has  been  cleared  of  brush. 
Select  appropriate  backfill  for  root  holes  left  after 
removal  of  roots  and  stumps  (see  Section  7. 3. a. 3). 

b.  Determine  the  cause  of  and/or  monitor  the  water  that  is 
ponded  on  the  downstream  side  of  the  dam. 

c.  Investigate  the  nature  and  cause  of  the  thin,  crack-like 
line  that  was  noted  on  the  crest  of  the  dam  near  the  anchor 
block  for  the  gate  mechanism. 

d.  Dewater  and  inspect  the  intake  structure  and  emergency  gate. 

e.  Thoroughly  inspect  the  entire  outlet  conduit  and  excavate 
down  to  the  conduit  just  above  the  outlet  structure  to 
determine  whether  piping  into  or  out  of  the  conduit  may 
be  occurring. 

f.  Thoroughly  inspect  the  inside  and  outside  of  the  outlet 
structure  to  determine  how  best  to  repair  the  apparent 
cracking  in  spots  and  the  major  erosion  damage  to  the 
concrete  training  walls  of  the  discharge  flume. 

g.  Perform  a  detailed  hydraulic  and  hydrologic  study  to 
better  evaluate  spillway  capacity.  Any  detailed  hydro- 
logic  work  should  take  into  account  upland  storage 
that  may  exist  in  the  drainage  area  that  would  tend  to 
reduce  inflow.  If  necessary,  spillway  capacity  should 
be  increased  by  new  design  and  construction. 

h.  Contingent  on  the  results  of  the  detailed  hydraulic  and 
hydrologic  study,  determine  what  repairs  should  be  made 
to  the  left  training  wall  of  the  spillway,  which  is 
deteriorating,  and  to  the  older  50-foot  long  spillway 
weir,  which  is  cracking. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 


Sugar  Hill  Dam  in  FAIR  condition.  Significant  problems 
include  erosion  around  the  outlet  structure  and  at  the  upstream 
left  abutment  contact  line,  a  thin  crack-like  line  transversely 
crossing  the  downstream  portion  of  the  crest,  brush  and  decaying 
stumps  on  the  downstream  slope,  structural  deterioration  of  por¬ 
tions  of  the  outlet  structure,  and  deterioration  of  the  left 
training  wall  of  the  spillway.  Also,  the  spillway  approach  and 
discharge  channels  are  becoming  overgrown  with  brush  and  small 
trees  and  are  in  need  of  maintenance. 

The  spillway  is  INADEQUATE  to  pass  the  test  flood  without 
overtopping  the  dam.  In  accordance  with  recommended  guidelines 
of  the  Corps  of  Engineers,  the  dam  is  classified  as  INTERMEDIATE 
in  size  and  as  having  a  HIGH  hazard  potential.  Accordingly,  a 
TEST  FLOOD  equal  to  FULL  PMF  (probable  maximum  flood)  is  required. 
The  test  flood  overtops  the  dam  by  a  maximum  of  about  0.6  of  a 
foot  with  duration  of  overtopping  of  about  3.7  hours.  Peak  inflow 
for  the  test  flood  is  4300  cfs.  Peak  outflow  is  reduced  very  little 
by  reservoir  routing  and  is  4200  cfs.  Total  project  discharge 
capacity  at  the  top  of  the  dam  is  due  only  to  the  spillway  (outlet 
works  assumed  closed)  and  is  equal  to  3030  cfs,  or  727»  of  the  test 
flood  peak  outflow. 

A  flood  equal  to  HALF  PMF  does  not  overtop  the  dam,  but  results 
in  a  minimum  freeboard  of  about  0.8  of  a  foot. 

b.  Adequacy  of  Information 

This  Phase  I  Inpsection  was  based  primarily  on  the 
visual  inspection  and  the  hydraulic  and  hydrologic  computations 
performed,  coupled  with  sound  engineering  judgement.  The  visual 
inspection  was  done  when  the  pool  was  quite  low,  about  16  feet 
below  the  top  of  an  approximately  60-foot  high  dam.  Available 
data  consisted  of  a  report  on  construction  of  the  dam  just  after 
its  completion,  including  a  poor  copy  of  one  record  drawing  of 
construction,  together  with  copies  of  three  later  inspection 
reports.  Such  data  as  the  design  calculations,  construction 
specifications,  data  on  the  foundation  and  embankment  soils  and 
detailed  operation  and  performance  data  were  not  available.  The 
lack  of  such  in-depth  engineering  data  does  not  permit  a  compre¬ 
hensive  review.  Therefore,  the  adequacy  of  this  dam  could  not 
be  assessed  with  respect  to  reviewing  design,  construction,  and 
operation  data. 


mine  whether  this  ponded  water  is  seepage  through  the  dam. 

The  area  should  be  inspected  carefully  after  the  ground  is 
cleared  and  monitoring  points  should  be  installed  for  this 
purpose. 

The  left  training  wall  of  the  spillway  is  gradually  losing 
its  mortar.  Thus,  any  high  flows  through  the  spillway  could 
easily  undermine  the  wall,  wash  it  away,  and  begin  eroding  the 
dam. 


6.2  Design  and  Construction  Data 

Nothing  of  significance  relating  to  structural  stability 
was  noted  in  the  limited  design  and  construction  data  available. 

6.3  Post-Construction  Changes 

In  the  report  of  an  inspection  on  June  10,  1954  (see  Appen¬ 
dix  B3-20),  reference  was  made  to  former  inspections,  in  1953, 
when  boils  were  observed.  In  the  June  10,  1954  report  it  was 
indicated  that  the  boil  did  not  seem  to  be  related  to  the  reser¬ 
voir  level,  in  that  the  boil  gradually  "dropped  off  as  the  ground- 
water  table  in  the  general  area." 

During  subsequent  years,  the  Central  Vermont  Public  Service 
Corporation  has  operated  the  dam  with  the  reservoir  at  rather 
low  levels,  about  16  feet  below  the  top. 

Based  on  the  visual  observations  and  on  the  former  existence 
of  boils,  it  appears  prudent  to  maintain  the  pool  at  its  present 
level,  or  below,  until  such  time  that  these  past  experiences  and 
the  present  observations  can  be  investigated. 

6.4  Seismic  Stability 

This  dam  is  in  Seismic  Zone  2  and,  therefore,  according  to 
recommended  guidelines  (Reference  1),  a  seismic  stability  analysis 
is  not  warranted. 


6-2 


«■ 


.Wi  ■> .1,.  A.:  a.  1  » 


SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 

The  visual  observations  that  indicate  concern  about  the 
structural  stability  of  this  dam  are:  (a)  the  presence  of  a 
thin,  crack-like  line  that  was  noted  passing  transversely 
across  the  downstream  portion  of  the  crest,  (b)  erosion  that 
is  occurring  on  the  downstream  slope  beneath  the  boulder  rip¬ 
rap  near  the  outlet  structure,  (c)  the  left  training  wall  of 
the  spillway,  and  (d)  the  water  that  is  ponded  downstream. 

The  thin,  crack-like  line  was  traced  over  the  downstream 
Crestline  until  it  disappeared  a  few  feet  below  the  crest. 
Although  it  is  a  definite  feature,  it  was  not  clear  whether 
it  was  a  thin  path  of  erosion,  or  whether  erosion  due  to  surface 
runoff  was  occurring  along  a  hairline  crack.  Since  this  line 
appears  about  20  feet  to  the  right  of  the  location  where  the 
conduit  passes  through  the  dam,  one  might  suspect  that  the 
feature  is  related  to  this  buried  structure.  Careful  excavation 
into  the  crest  is  required  to  determine  its  cause. 

The  erosion  that  is  observed  just  upstream  from  the  out¬ 
let  structure  may  be  caused  by  surface  runoff.  The  runoff 
naturally  concentrates  near  the  deepest  point  of  the  valley. 

It  can  be  assumed  that  the  boulder  riprap  was  placed  on  the 
embankment  without  a  suitable  filter.  Therefore,  surface 
runoff  would  lead  to  undermining  of  the  stones.  However,  the 
outlet  structure  is  cracked  and  deteriorating.  Therefore, 
buried  cracks  may  exist  in  the  upstream  portion  of  the  outlet 
structure,  e.g.,  at  the  connection  with  the  conduit.  In  such 
a  case,  paths  of  seepage  could  be  developing  within  the  dam 
and  piping  fines  into  the  cracks  during  periods  of  high  water. 

The  control  of  outflow  from  the  dam  is  on  the  downstream 
end,  at  the  outlet  structure.  Thus,  there  is  a  pressure  head 
within  the  conduit  which  may  exceed  the  weight  of  the  over- 
lying  soil  just  above  the  outlet  structure.  Any  cracks  in  the 
conduit  could  be  pathways  for  flow  from  the  conduit  into  the 
embankment.  Thus,  internal  erosion  could  occur. 

Based  on  the  above  discussion  of  possible  explanations 
for  the  observations,  it  is  necessary  to  investigate  whether 
the  outlet  structure  is  intact  near  its  upstream  end  and  to 
determine  whether  the  obvious  erosion  will  cause  difficulty 
when  the  pool  is  at  high  levels. 

Some  ponded  water  was  noted  on  the  downstream  side  of 
the  dam.  The  significance  of  this  water  is  not  known.  Since 
boils  had  been  observed  in  the  past,  it  is  necessary  to  deter- 


floods  an  area  about  615  feet  wide.  Flow  accelerates  about  3.4 
times  to  31  fps.  The  highway  bridge,  which  is  visible  in  Photo 
C-12B,  has  an  estimated  capacity  (Reference  17)  of  only  1000 
to  1500  cfs  with  headwater  8  feet  deep  (i.e.,  water  level  with 
the  road),  which  is  less  than  even  the  prior  flow  of  3030  cfs. 
Therefore,  the  increase  in  flow  due  to  the  dam  failure  would 
only  worsen  the  already  out-of-channel  and  over-the-roadway  flow 
condition  that  would  exist  just  prior  to  the  failure. 

At  Sta  237+00  near  houses  along  Lake  Dunmore,  peak  flow 
increases  about  30  times  to  92,000  cfs  after  about  21  minutes. 

This  causes  the  water  to  rise  from  2.4  to  7.3  feet  deep,  an  in¬ 
crease  of  4.9  feet,  which  floods  an  area  about  910  feet  wide. 

Flow  accelerates  about  3.2  times  to  19  fps.  Ground  around  the 
houses  is  estimated  at  EL  580  with  the  first  floors  estimated 
at  EL  581.  Prior  flow  at  EL  580.4  appears  not  to  flood  the  first 
floors.  The  4.9-foot  increase  due  to  the  dam  failure  appears  to 
flood  the  first  floors  to  a  depth  of  4  to  5  feet.  The  19  fps 
flow  would  probably  destroy  the  structures.  It  is  estimated 
that  about  8  houses  would  be  involved  in  this  flooding,  plus 
miscellaneous  outbuildings.  An  adjacent  State  park  would  also 
be  flooded  and  damaged. 

The  flood  routing  was  not  carried  any  further  downstream 
than  Sta  237+00  because  Sucker  Brook  drains  into  Lake  Dunmore 
just  after  this  station.  Lake  Dunmore  has  a  surcharge  storage 
capacity  of  over  1035  acre-feet  per  foot  as  compared  to  the  total 
volume  of  Sugar  Hill  Reservoir  at  the  top  of  dam  of  1861  acre-feet. 
Thus,  it  appears  that  the  failure  of  Sugar  Hill  Dam  would  cause 
the  level  of  Lake  Dunmore  to  rise,  but  how  much  of  a  rise,  con¬ 
sidering  the  outlet  capacity  of  Lake  Dunmore,  and  what  significance 
the  rise  would  have  is  unknown  without  further  study. 

Thus,  it  appears  that  the  increase  in  flow  due  to  a 
failure  of  the  dam  would  damage  or  destroy  Sucker  Brook  Dam  (an 
earth  diversion  dam),  portions  of  Branbury  State  Park,  and  flood 
the  first  floors  of  about  8  houses  along  Lake  Dunmore  to  a  depth 
of  4  to  5  feet,  with  the  high  flow  velocity  probably  destroying 
the  homes.  Damage  to  a  highway  bridge  on  Town  Route  53  and  to 
the  road  on  either  side  of  the  bridge  would  be  increased  by  a 
dam  failure.  Total  economic  loss  is  judged  appreciable.  Loss 
of  more  than  a  few  lives  is  judged  possible.  Therefore,  according 
to  recommended  guidelines  (Reference  1),  the  dam  is  classified  as 
having  a  high  hazard  potential. 


From  the  computer  listing  and  plot  of  the  breach  hydro¬ 
graph  on  Appendices  D-30  and  D-31,  note  that  the  standard  calcu¬ 
lation  interval  selected  (1  minute  =  0.017  hours)  was  short  enough 
to  permit  the  interpolated  breach  hydrograph  at  the  standard  time 
interval  to  closely  approximate  the  computed  breach  hydrograph. 
Only  the  interpolated  breach  hydrograph  is  routed  downstream. 

Appendix  D-32  is  a  computer  plot  of  the  complete  inflow 
and  outflow  hydrograph  during  and  after  the  breach. 

c.  Hazard  Evaluation 

For  a  sudden  major  dam  failure,  BREACH  AT  TOP  OF  DAM, 
the  computed  maximum  water  surface  elevation  for  each  downstream 
station  is  tabulated  in  Table  5.2  and  is  plotted  on  each  cross 
section  starting  on  Appendix  D-16.  The  top  widths  of  flow  deter¬ 
mined  from  each  cross  section  are  tabulated  in  Table  5.2  and  are 
plotted  on  Appendix  D-l  to  define  the  limit  of  the  hazard  area, 
i.e.  the  limit  of  flooding  due  to  the  dam  failure.  Also,  the 
computed  water  surface  is  shown  on  the  channel  profile,  Appendix 


The  average  velocity  of  peak  flow  (flow  divided  by  total 
flow  area)  is  also  listed  in  Table  5.2  for  each  downstream  station 
for  both  flow  cases.  For  the  dam  breach  case,  the  flow  area  cal¬ 
culation  is  shown  on  each  cross  section  plot  starting  on  Appendix 
D-16,  and  consists  of  storage  for  the  channel  reach  defined  by 
the  cross  section  divided  by  reach  length.  The  channel  storage 
was  computed  by  the  HEC-1  DB  program  for  both  flow  cases. 

Just  prior  to  the  dam  breach,  outflow  from  the  dam  was 
3030  cfs  and  flow  at  the  first  section  700  feet  downstream  was 
about  5.5  feet  deep  at  about  10  fps.  Approximately  14  minutes 
after  the  breach  starts,  peak  outflow  from  the  dam  increases  about 
42  times  to  127,000  cfs,  causing  water  700  feet  downstream  to  rise 
from  5.5  to  20.2  feet  deep,  an  increase  of  14.7  feet,  which  floods 
an  area  about  505  feet  wide.  Flow  accelerates  about  2.3  times 
to  23  fps. 

At  Sta  140+00  at  Sucker  Brook  Dam,  peak  flow  increases 
about  31  times  to  93,000  cfs  after  about  19  minutes.  This  causes 
the  water  to  rise  from  3.6  to  13.0  feet  deep,  an  increase  of  9.4 
feet,  which  floods  an  area  about  320  feet  wide.  Flow  accelerates 
about  2.8  times  to  31  fps.  The  increase  in  flow  due  to  the  dam 
failure  would  undoubtedly  damage  or  destroy  Sucker  Brook  Dam. 
Sucker  Brook  Dam  is  an  earth  embankment  diversion  dam  having  a 
maximum  storage  capacity  of  about  50  acre-feet  and  a  total  dis¬ 
charge  capacity  of  about  4300  cfs  (see  separate  Phase  I  Inspection 
Report  on  Sucker  Brook  Dam,  VT  00212). 

At  Sta  229+00  at  the  highway  bridge  on  Town  Route  53 
(formerly  a  State  highway) ,  peak  flow  increases  about  30  times 
to  92,000  cfs  after  about  20  minutes.  This  causes  the  water  to 
rise  from  2.5  to  7.0  feet  deep,  an  increase  of  4.5  feet,  which 


TABLE  5.2 


SUGAR  HILL  DAM 
DAM  FAILURE  ANALYSIS 

CONDITIONS  -  Top  of  Dam  Elev.  1771 .5  (  lowest  point  of  non-level  top  ) 

Spillway  Crest  Elev.  1768 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  3030  cfs  + 
due  to  Spillway  only.  Outlet  Works  closed. 


Approx . 
Peak 
Flow 
(cfs) 


Approx . 

Max .  Water  Surface 

Top 

Avg. 

Elev. 

Depth 

Width 

Vel . 

(feet) 

(feet) 

(feet) 

(fps) 

PRIOR  FLOW  AT  TOP 


Inflow  =  Outflow  =  Total  Project  Discharge 
Capacity  at  Top  of  Dam 
Start  Routing  at  Top  of  Dam 
Dam 

Sta  7+00 

Sta  140+00  Sucker  Brook  Dam 
Sta  224+00 

Sta  229+00  Hwy  Bridge 
Sta  237+00  Houses 


BREACH  AT  TOP  OF  DAM 


Inflow  =  Prior  Flow 
Start  Routing  at  Top  of  Dam 
Start  Breach  W.S.  at  Top  of  Dam 
Time  of  Failure  =  0.00  hour 
Breach  Time  =0.23  hour 
Breach  Width  =  190  feet 
Breach  Depth  =54.5  feet 
Trapezoid,  0.5  H  :  IV  side  slopes 
Dam 

Sta  7+00 
Sta  50+00 
Sta  100+00 

Sta  140+00  Sucker  Brook  Dam 

Sta  V  0+00 

Sta  200+00 

Sta  216+00 

Sta  224+00 

Sta  229+00  Hwy  Bridge 
Sta  237+00  Houses 


1771.5 

1715.5 

1300.6 

643.4 

600.5 
580.4 


505 

1730 

420 

320 

125 

235 

100 

125 

615 
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To  model  a  sudden  major  dam  failure,  maximum  breach 
geometry  was  selected  as  follows:  constant  trapezoidal  shape  with 
moderate  0.5H:1V  side  slopes,  breach  width  across  the  bottom  of 
the  trapezoid  equal  to  about  40%  of  the  dam  length  at  mid  height 
(approximately  190  feet) ,  and  a  breach  depth  below  the  low  point 
of  the  top  of  the  dam  equal  to  54.5  feet,  which  approximates  a 
full  depth  failure  that  would  completely  drain  the  reservoir. 

Breach  geometry  is  illustrated  on  Appendix  D-27. 

Breach  time,  or  time  for  the  breach  width  to  progress 
from  the  top  to  the  bottom  of  the  dam,  was  selected  so  that  the 
peak  outflow  using  the  HEC-1  DB  program  would  approximate  that 
computed  by  the  Corps  of  Engineers'  "Rule  of  Thumb"  method  using 
the  same  breach  width  and  depth.  The  selection  of  breach  time 
is  shown  on  Appendix  D-27.  Rule  of  Thumb  peak  outflow  is  128,500 
cfs.  A  breach  time  of  0.23  hours,  or  13.8  minutes,  was  selected 
for  the  HEC-1  DB  program,  which  results  in  a  peak  outflow  of  about 
127,000  cfs. 

The  inputted  cross  sections  defining  average  downstream 
channel  reaches  were  developed  from  and  are  located  on  the  USGS 
map  included  as  Appendix  D-l.  Hand  plottings  of  the  cross  sections 
start  on  Appendix  D-16,  while  Appendix  D-21  is  a  profile  of  the 
downstream  channel.  Normal  depth  channel  routing  was  performed 
by  the  HEC-1  DB  program  using  the  Manning’s  n  va7ies  for  left 
overbank,  channel,  and  right  overbank,  as  listed  on  each  cross 
section  plot.  The  overbank  points  and  the  actual  channel  section 
in  between  are  only  an  approximation  of  the  true  natural  channel. 
This  is  because  of  the  constraints  of  the  small  scale  USGS  map 
that  the  cross  sections  were  developed  from  and  of  the  limited 
8-point  cross  section  accepted  by  the  program.  The  third  and 
sixth  point  on  each  cross  section  are  defined  as  the  overbank 
points.  Therefore,  distinguishing  between  in-channel  and  overbank 
flow  cannot  be  done  reliably  by  simple  comparison  of  the  water 
surface  depth  with  the  defined  overbank  points.  It  must  be  done 
by  judging  the  calculated  quantity,  depth,  width,  and  velocity  of 
flow  against  the  real  channel  cross  section  as  it  exists. 

b.  Results  of  Analysis 

The  results  of  the  dam  failure  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.2.  PRIOR  FLOW  AT  TOP  OF  DAM 
establishes  initial  conditions  downstream  due  to  steady  state 
total  project  discharge  capacity  at  the  top  of  dam  with  no  dam 
breach.  The  computer  input  and  selected  pages  of  the  computer 
output  start  on  Appendix  D-22.  In  Table  5.2  only  the  results  at 
the  more  important  stations  are  summarized. 

BREACH  AT  TOP  OF  DAM  is  a  major  sudden  failure  of  the 
dam  under  the  conditions  previously  discussed  in  Section  5. 5. a. 
Results  are  summarized  in  Table  5.2  for  all  stations,  with 
the  computer  input  and  selected  pages  of  the  computer  output 
starting  on  Appendix  D-28. 
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The  peak  portion  of  the  inflow  and  outflow  hydrograph  for  the 
test  flood  of  full  PMF  is  shown  by  the  computer  plot  on  Appendix 
D-13.  Total  project  discharge  capacity  at  the  top  of  the  dam  is 
due  only  to  the  spillway  (outlet  works  assumed  closed)  and  is 
equal  to  3030  cfs,  or  72%  of  the  test  flood  peak  outflow. 

Since  the  test  flood  of  full  PMF  overtops  the  dam  and 
the  dam  is  classified  as  having  a  high  hazard  potential,  a  flood 
equal  to  half  PMF  was  evaluated  as  required  by  the  Corps.  This 
flood  was  modeled  as  half  of  full  PMF  total  runoff,  and  appears 
as  the  second  ratio  of  the  PMF  in  the  overtopping  analysis 
computer  input  and  output  starting  on  Appendix  D-9.  The  results 
are  summarized  in  Table  5.1.  A  flood  of  half  PMF  does  not  overtop 
the  dam,  but  results  in  a  minimum  freeboard  of  about  0.8  of  a 
foot. 


As  indicated  by  the  footnote  (e)  on  Table  5.1,  the 
possible  effect  of  the  outlet  works  being  open  was  investigated 
by  a  second  routing  of  the  test  flood.  The  resulting  maximum 
water  surface  is  the  same  as  when  the  outlet  works  are  assumed 
open.  The  computer  input  and  output  for  this  routing  are  not 
included  in  this  report.  The  outlet  works  were  modeled  by  the 
HEC-1  DB  program  as  an  orifice  having  an  area  equal  to  the  com¬ 
bined  areas  of  the  5  regulating  gate  valves  in  the  outlet  struc¬ 
ture. 

As  indicated  by  footnote  (f)  on  Table  5.1,  the  possible 
effect  of  taking  the  spillway  crest  at  the  reported  exact  EL 
1767.7  rather  than  the  approximate  EL  1768  used  in  the  test  flood 
analysis  was  investigated  by  a  third  routing  of  the  test  flood. 

The  resulting  maximum  water  surface  elevation  is  0.2  of  a  foot 
lower  than  with  the  spillway  crest  at  EL  1768,  but  the  test  flood 
still  overtops  the  dam  by  0.4  of  a  foot.  The  computer  input  and 
output  for  this  routing  are  not  included  in  this  report. 

5.5  Dam  Failure  Analysis 

a.  Failure  Conditions 

In  order  to  evaluate  the  downstream  hazard,  the  flow  just 
prior  to  and  then  due  to  an  assumed  major  failure  or  breach  of  the 
dam  was  routed  downstream  using  the  HEC-1  DB  program.  Stream  con¬ 
ditions  just  prior  to  and  after  the  assumed  failure  were  compared. 
Corps  of  Engineers'  criteria  call  for  breaching  the  dam  with  no 
inflow  flood  and  with  the  water  surface  static  at  the  top  of  the 
dam,  or  static  at  the  test  flood  pool  if  the  test  flood  does  not 
overtop  the  dam.  Since  the  overtopping  analysis  shows  that  the 
test  flood  does  overtop  the  dam,  the  dam  breach  was  begun  at  time 
zero  with  the  water  surface  at  the  top  of  the  dam.  The  contents 
of  the  reservoir  were  routed  through  the  breach  as  the  breach 
progressed. 


r?  - 1  j  im  n,  pi  *■,  r.n 


TABLE  5.1 
SUGAR  HILL  DAM 
OVERTOPPING  ANALYSIS 


CONDITIONS  -  Total  Drainage  Area  =2.97  Square  Miles  (f) 

Start  Routing  at  Spillway  Crest  Elev.  1768 
Top  of  Dam  Elev.  1771 .5  (  lowest  point'of  non-level  top  ) 
Total  Project  Discharge  Capacity  at  Top  of  Dam  3030  cfs  ± 
due  to  Spillway  only.  Outlet  Works  Closed  (e) 

Some  Values  Rounded  from  Computed  Results 


TEST  FLOOD 

FULL  PMF 

HALF  PMF  (a) 

INFLOW 

24-hour  Rainfall  (  inches  ) 

18.5 

10.6  (b) 

24-hour  Rainfall  Excess  ( inches  )  (c) 

15.9 

7.9  (c) 

(eft) 

4300 

2150 

Peak  Inflow 

1448 

724 

(esm) 

OUTFLOW 

(cfs) 

4200 

2010 

Peak  Outflow  (c$m) 

1414 

6  77 

Time  to  Peak  Outflow  (  hours  ) 

19.08 

19.33 

Maximum  Storage  (  acre-feet  ) 

1912 

1794 

Max.  W.S.  Elevation  (  feet-NGVD  ) 

1772.1  (e,f) 

1770.7 

Minimum  Freeboard  (  feet  ) 

overtopped 

0.8 

Maximum  Depth  over  Dam  (  feet  ) 

0.6 

not  overtopped 

Duration  of  Overtopping  (  hours  ) 

3.67 

n/a 

(a)  One-half  of  full  PMF  total  runoff,  including  base  flow.  For  full  PMF  base  flow  =  2  cfs 
per  square  mile  =  6  cfs  1 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  full  PMF. 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area,  losses 
are  assumed  to  be  1 .0  inch  initially  and  0.1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  full  PMF  value. 

(e)  For  outlet  works  open,  total  discharge  capacity  =  3070  cfs  +  and  maximum  W.S.  Elevation  =  1772.1 

for  test  flood  . 

(f)  For  start  of  routing  at  spillway  crest  Elev.  1767.7,  total  discharge  capacity  =  3430  cfs  *and 
maximum  W.S.  Elevation  =  1771 .9  for  test  flood. 


I. 
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Development  of  Test  Flood 


*7 


The  index  PMP  (provable /maximum  precipitation)  inputted 
to  the  HEC-1  DB  program  was  fi? . 5) inches  for  a  24-hour  duration, 
all-season  storm  over  a  200  square  mile  basin,  according  to  HMR  33 
(Reference  4).  Maximum  6-hour,  12-hour,  and  24-hour  precipitation 
for  the  actual  size  of  the  drainage  area  (same  for  10  square  miles 
or  less)  were  inputted  to  the  program  as  percentages  of  the  index 
PMP  in  accordance  with  HMR  33.  A  storm  reduction  coefficient  was 
then  applied  internally  by  the  program  in  order  to  transpose  or 
center  the  storm  over  the  actual  total  drainage  area.  Thus,  the 
corrected  24-hour  PMP  for  the  actual  total  drainage  area  became 
18.5  inches. 


All  precipitation  was  distributed  by  the  program  using 
the  Standard  Project  Storm  arrangement  of  EM  1110-2-1411  (Refer¬ 
ence  13),  including  the  percentage  distribution  for  the  maximum 
6-hour  precipitation,  and  by  both  the  arrangement  and  percentage 
distribution  from  HYDRO-35  (Reference  6)  for  the  maximum  1-hour 
precipitation. 

Appendix  D-8  summarizes  the  subarea,  loss  rate,  and  unit 
hydrograph  data  inputted  to  the  program.  Only  two  subareas  were 
used.  Subarea  1  consists  of  all  the  drainage  area  around  the 
reservoir,  and  Subarea  2  consists  of  just  the  reservoir  surface. 

For  the  land  in  Subarea  1,  loss  rates  were  assumed  to  be  1.0  inch 
initially  and  a  constant  0.1  inch  per  hour  thereafter.  Snyder 
unit  hydrograph  parameters  were  assumed  for  average  conditions 
per  Appendix  D-8  and  inputted  to  the  program.  A  conservative 
standard  lag  time  was  used.  The  program  uses  the  inputted  Snyder 
coefficients  to  solve  by  iteration  for  approximate  Clark  co¬ 
efficients,  which  are  then  used  to  calculate  the  runoff  hydrograph. 

For  the  reservoir  surface  making  up  Subarea  2,  loss  rates 
were  set  to  zero  so  that  rainfall  would  equal  rainfall  excess,  or 
runoff.  Assuming  no  delay  in  the  rainfall/runoff  response,  a  con¬ 
stant  unit  hydrograph  for  a  rainfall  duration  equal  to  the  HEC-1  DB 
calculation  interval  was  developed  per  Appendix  D-8  and  inputted  to 
the  program. 

f .  Overtopping  Potential 

The  results  of  the  overtopping  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.1.  The  overtopping  analysis 
computer  input  and  complete  output  for  the  test  flood  of  full  PMF 
are  included  starting  on  Appendix  D-9. 

As  noted  from  Table  5.1,  the  test  flood  of  full  PMF 
overtops  the  dam  by  a  maximum  of  about  0.6  of  a  foot  with  duration 
of  overtopping  of  about  3.7  hours.  Peak  inf]',  for  the  test  flood 
is  4300  cfs,  or  1448  csm  (cfs  per  square  mile).  Peak  outflow  is 
reduced  very  little  by  reservoir  routing  to  4200  cfs,  or  1414 
csm,  and  occurs  about  19.0  hours  after  the  start  of  the  storm. 
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The  discharge  capacity  of  the  spillway  was  computed 
assuming  critical  flow  over  a  rectangular  broad-crested  weir. 

The  crest  elevation,  length,  appropriate  discharge  coefficient, 
and  exponent  of  head  were  inputed  to  the  HEC-1  DB  program  (Refer¬ 
ence  3).  The  formula  used  for  the  calculation,  as  well  as  the 
results  of  hand  calculation  at  selected  points,  is  shown  on 
Appendix  D-6.  With  water  3.5  feet  over  the  spillway  (water  level 
at  the  low  point  of  dam  crest) ,  the  spillway  has  a  discharge 
capacity  of  about  3,030  cfs. 

Taking  the  spillway  crest  at  EL  1768  and  the  dam  crest 
at  EL  1771.5,  total  discharge  computations  are  summarized  on 
Appendix  D-6  and  graphed  on  Appendix  D-7.  Total  discharge  from 
the  dam  is  the  sum  of  the  discharges  from  the  spillway  plus  flow 
over  the  dam  for  the  overtopping  condition.  As  discussed  previous¬ 
ly  in  Section  5. 4. a,  the  outlet  works  were  assumed  closed  for  this 
analysis  and  not  contributing  to  the  total  discharge  capacity. 

Flow  over  the  dam  was  computed  by  the  HEC-1  DB  program,  assuming 
critical  flow  over  a  non-level  dam  crest,  using  inputted  crest 
length  and  elevation  data  (see  Appendix  B2).  The  computed  results 
are  hand  tabulated  on  Appendix  D-6. 

With  the  reservoir  at  the  low  point  of  dam  crest,  EL 
1771.5,  3.5  feet  over  the  spillway  crest,  the  total  discharge  from 
the  dam  is  about  3030  cfs.  This  is  due  solely  to  the  spillway. 

Also,  with  an  average  discharge  of  about  1,515  cfs  over  the  3.5-foot 
depth  from  the  top  of  the  dam  down  to  the  spillway  crest,  it  would 
take  about  2.2  hours  for  the  spillway  to  drain  the  270  acre-feet 
of  storage  between  the  top  of  the  dam  and  the  spillway  crest,  or 
about  37  minutes  per  foot,  all  assuming  no  inflow. 


d.  Selection  of  Test  Flood 

Based  on  the  dam  failure  analysis  presented  later  in 
Section  5.5,  Sugar  Hill  Dam  is  classified  as  having  a  high  hazard 
potential  (increase  in  flow  due  to  a  dam  failure  would  result  in 
appreciable  economic  loss  and  possible  loss  of  more  than  a  few 
lives  caused  by  damage  or  destruction  of  an  earth  diversion  dam 
and  portions  of  Branbury  State  Park,  an  increase  in  damage  to  a 
highway  bridge  on  Town  Route  53  and  the  road  oh  either  side  of 
the  bridge,  and  flooding  of  the  first  floors  of  about  8  houses 
along  Lake  Dunmore  to  a  depth  of  4  to  5  feet,  with  the  high  flow 
velocity  probably  destroying  the  homes).  Since  the  dam  is  also 
classified  as  intermediate  in  size  (see  Section  1.2.c),  recom¬ 
mended  guidelines  of  the  Corps  of  Engineers  (Reference  1)  indicate 
a  test  flood  equal  to  the  full  PMF.  Therefore,  the  test  flood 
selected  for  this  evaluation  was  the  full  PMF  (per  Table  5.1,  peak 
inflow  =  4300  cfs,  peak  outflow  =  4200  cfs). 

The  PMF  event  is  that  hypothetical  flood  flow  produced 
by  the  most  critical  combination  of  precipitation,  minimum  infil¬ 
tration  loss,  and  concentration  of  runoff  that  is  considered 
reasonably  possible  for  a  particular  drainage  area. 


works  have  a  discharge  capacity  of  about  40  cfs  when  they  are 
fully  open  and  the  water  surface  is  at  the  top  of  the  dam.  This 
is  so  small  compared  to  the  discharge  capacity  of  the  spillway 
at  the  top  of  the  dam  of  about  3030  cfs  (see  Section  5.4.c),  that 
assuming  the  outlet  works  are  either  fully  closed  or  open  makes 
no  significant  difference  in  the  maximum  water  surface  elevation 
caused  by  the  test  flood  (see  Section  5.4.f). 

A  constant  base  flow  of  2  cfs  per  square  mile  was  chosen 
to  represent  average  conditions  in  the  drainage  area  and  was  in¬ 
putted  into  the  program  for  all  subareas. 

b.  Storage  Capacity 

Stage  versus  area  information  for  the  reservoir  was 
found  in  the  files  of  the  Vermont  Dam  Safety  Engineer  (see  Appen¬ 
dix  B3-21).  Using  these  areas,  the  capacity  of  the  reservoir  was 
computed  by  the  method  of  conic  sections.  The  computations  were 
done  by  the  HEC-1  DB  program  with  the  results  on  Appendices  D-12 
and  D-15.  A  hand  tabulation  of  the  elevation  -  area  input  and 
the  computed  capacity  is  on  Appendix  D-2. 

Using  the  computed  values,  stage-area  and  stage-storage 
curves  are  presented  on  Appendices  D-4  and  D-5,  respectively.  At 
the  spillway  crest,  EL  1768,  the  reservoir  has  a  surface  area  of 
74  acres  and  a  total  capacity  of  1591  acre-feet,  or  about  518.5 
million  gallons.  At  the  dam  crest,  EL  1771.5,  the  surface  area 
increases  to  about  80  acres  and  the  capacity  to  1861  acre-feet, 
or  about  606.4  million  gallons.  Surcharge  storage  between  the 
spillway  crest  and  the  dam  crest  amounts  to  270  acre-feet,  or 
about  1.70  inches  of  runoff  from  the  2.97  square-mile  drainage 
area.  Therefore,  the  reservoir  has  some  capacity  to  attenuate 
peak  inflow. 

c.  Discharge  Capacity 

The  only  spillway  for  the  dam  is  a  broad-crested  free 
overflow  spillway  in  the  right  abutment.  Referring  to  the  engineer¬ 
ing  data  in  Appendix  B  and  Photos  C-8A,  C-9A,  C-9B,  and  C-10A,  the 
spillway  consists  of  an  approach  section,  two  separate  concrete 
overflow  weir  control  sections,  and  an  excavated  earth  discharge 
channel  down  to  the  natural  stream  bed.  The  overflow  weir  control 
sections  are  50  and  100  feet  wide  and  consist  of  concrete  weirs  with 
stone  masonry  training  walls.  The  weir  crests  are  about  3.5  feet 
lower  than  the  lowest  point  on  the  dam  crest.  The  discharge  chan¬ 
nel  narrows  after  the  control  weir  and  becomes  fairly  steep.  It 
contains  several  rock  and  gabion  check  dams  to  control  discharge 
velocities  and  is  a  grass  and  brush-covered  channel.  For  this 
investigation,  the  effective  crest  length  of  the  weir  control  sec¬ 
tion  was  approximated  as  150  feet,  neglecting  the  stone  masonry 
training  wall  between  the  two  weirs. 


- 
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11)  Make  any  improvements  necessary  in  the  existing  emer¬ 
gency  action  plan  and  warning  system  to  ensure  proper 
and  timely  action  during  critical  periods. 

7.4  Alternatives 

No  practical  alternatives  exist  to  the  recommendations  and 
remedial  measures  contained  in  this  report.' 


APPENDIX  A 


INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 
DAM  INSPECTION 

DAM  Sugar  Hill  Dam _  DATE  November  7,  1979 

ID  NO.  YL  00176 _  TIME  0930  -  1245 


TOWN  Goshen 


COUNTY  Addison 


_  WEATHER  Overcas_t,_  46  F 

_ — .  W.S.  ELEV.  1736.1  UPSTREAM 

_  1711  +  DOWNSTREAM 

RECORDER  (X) 

1 ,  Thomas  Bennedum,  Gordon  E.  Ainsworth  &  Associates,  Inc. _ X_ 


STATE  Vermont 


INSPECTION  PARTY 


2.  Edwin  Vopelak,  Jr.,  Gordon  E.  Ainsworth  &  Associates,  Inc. 

3.  John  Kenworthy.  Gordon  E.  Ainsworth  &  Associates,  Inc. 


4.  Steve  J.  Poulos.  Geotechnical  Engineers.  Inc. 


5.  Peter  Barranco.  Jr..  Vermont  Department  of  Water  Resources 


J.  Douglas  Graham.  Manager  of  Hydraulic  Generation _ 

7,  _ Central  Vermont  Public  Service  Corporation 


8.  Edward  Lurvev.  _  General  Hydraulic  Foreman _ 

9.  _ Central  Vermont  Public  Service  Corporation 


10. 


PROJECT  FEATURE/DISCIPLINE 

INSPECTOR 

REMARKS 

l.H  &  H 

T.  Bennedum 

- 

9  Geotechnical 

S.  Poulos 

a  Structural 

T.  Bennedum 

4 .  Mechanical 

T.  Bennedum 

5,  Electrical _ Non 

6 _ ' - : - 


A- 


e 
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VISUAL  INSPECTION 

PROJECT  Sugar  Hill  Dam 

CHECKLIST 

DATE  Nov.  7.  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE  Geotechnical 

NAME  S.  J.  Poulos 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

1  Crest  Elevation 

EL  1771.5 

2  Current  Pool  Elevation 

EL  1756.1 

3  Maximum  Impoundment  to  Date 

Unknown 

GEI 

4  Surface  Cracks 

One  crack  or  erosion  feature  opposite 

intake  structure  for  conduit. 

GEI 

5  Pavement  Condition 

No  pavement.  Bare  dirt  road. 

GEI 

6  Movement  or  Settlement  of  Crest 

Upstream  edge  of  crest,  in  car  track. 

is  slightly  higher  than  downstream  edge 

Crest  is  low  from  about  Sta  5+70  to 

7+00. 

GEI 

7  Lateral  Movement 

None  observed. 

GEI 

8  Vertical  Alignment 

See  item  6. 

GEI 

Horizontal  Alignment 

Arched  upstream  from  left  abutment  to 

4+00. 

GEI 

Condition  at  Abutment  and  at  Concrete 

Right  abutment  (LEFT  SPILLWAY  WALL) :  OK 

Structures 

ANCHOR  BLOCK  FOR  LOW  LEVEL  INTAKE  GATE: 

Tilted  down  2"  on  upstream  end  over 
6*  length.  Otherwise  OK. 

LEFT  ABUTMENT  UPSTREAM:  Erosion  gully 
in  till  at  contact.  3-in.-dia.  ani¬ 
mal  hole  to  right  of  gully  7'  down 
from  crest.  Hole  about  8"  deep. 

LEFT  ABUTMENT  DOWNSTREAM:  OK. 

OUTLET  STRUCTURE:  Erosion  upstream  of 
structure,  around  it,  and  down  into 
outlet  channel.  May  also  be  pene¬ 
trating  holes  in  spalled  concrete  at 
downstream  end  of  outlet  structure. 
Unfiltered  boulder  riprap  is  shieldin' 
view  of  erosion. 

GEI  Indications  of  Movement  of  Structural  None  observed. 

Items  on  Slopes 

GEI  Trespassing  on  Slopes  Free  access.  Deer  hunters. 

GEI  Sloughing  or  Erosion  of  Slopes  or  DOWNSTREAM  SLOPE:  Very  rough  on  upper 

Abutments  part  of  downstream  face.  Hummocks 

varying  ft  in  elevation.  About  10 
erosion  channels  downslope  up  to  1' 
deep,  mostly  6"  deep.  Eroded  bare 
spot  at  2+00  from  midslope  almost 
down  to  toe.  Sta  3+10:  small  3'x3' 
delta  of  silt  caught  in  riprap. 


VISUAL  INSPECTION  CHECKLIST 

2A 

PROJECT  Sugar  Hill  Dam 

DATE  Nov.  7,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE  Geotechnical 

NAME  S.  Poulos 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT  (Continued) 

GEI 

Sloughing  or  Erosion  of  Slopes  or 

2+80  -  bottom  half  of  riprap:  3' -4' 

Abutments  (Continued) 

deep  erosion  gully  probably  due  to 
loss  of  fines  under  riprap  and/or  pip¬ 
ping  into  conduit  which  is  immediately 
below. 

GEI 

Rock  Slope  Protection-Riprap  Failures 

Downstream  very  irregular.  Dumped  rock 
looks  as  though  it  filled  old  erosion 
gullies. 

GEI 

Unusual  Movement  or  Cracking  at  or  Near 

None  observed. 

Toe 

GEI 

Unusual  Embankment  or  Downstream 

None  observed. 

Seepage 

GEI 

Piping  or  Boils 

None  observed. 

GEI 

Foundation  Drainage  Features 

None . 

GEI 

Toe  Drains 

None. 

GEI 

Instrumentation  System 

None. 

GEI 

Vegetation 

Downstream  -  grass  and  moss  under  low 
brush  up  to  7'  high.  Rotted  stumps  to 
9-in.-dia. 

GEI 


VISUAL  INSPECTION  CHECKLIST 

HAM  Suear  Hill  Dam 

DATF  Novenber  7.  1979 

HKriPI  INF  Structural/H  &  H 

INSPECTOR  T.  Bennedum 

men  pi  inf  Geotechnical 

INSPECTOR  S.  J.  Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL 

AND  INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 

Forested.  Beach  slopes  are  till. 

Bottom  Conditions 

Underwater. 

Rock  Slides  or  Falls 

None. 

Log  Boom 

None. 

Debris 

None  observed. 

Condition  of  Concrete 

Lining 

N/A 

Drains  or  Weep  Holes 

N/A 

b.  •  Intake  Structure 

Not  observable.  Intake  is  totally 
underwater. 

Condition  of  Concrete 

Stop  Logs  and  Slots 

• 

» 

Concrete  anchor  block  and  chain  winch  on 
dam  crest  to  control  emergency  concrete 
slide  gate  over  intake.  Winch  was  not 
operated,  but  appears  in  good  condition. 
Anchor  block  is  tilted  down  2"  on  up¬ 
stream  end  over  its  6'  length. 
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VISUAL  INSPECTION  CHECKLIST 


DAM  Sugar  Hill  Dam 


DATE  November  7.  1979 


DISCIPLINE  Structural/Mechanical _ ; _  INSPECTOR  T.  Bennedum 

DISCIPLINE  -NQ-Geotechnical .  Features _  INSPECTOR  ~ 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER 


CONDITION 


Considered  as  upper  level  of  outlet 
structure  at  D/S  toe.  Outside  inspected 
Inside  not  accessible. 


a.  Concrete  and  Structural 


General  Condition 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflores¬ 
cence 

Joint  Alignment 

Unusual  Seepage  or  Leaks 
in  Gate  Chamber 

.  Cracks 

Rusting  or  Corrosion  of 
Steel 

b.  Mechanical  and  Electrical 


Fair  to  poor.  Vertical  faces,  mainly 
front,  show  honeyconbing. 

No  joints  observed. 

Some  on  top,  mainly  R  rear  comer. 

None. 

Mass  and  runoff  stained.  No  rust. 
Minor  efflorescence. 

N/A 

Not  accessible  for  observation. 

Major  vertical  cracks  in  left  front 
comer.  Minor  hairline  cracks  various 
places. 

None  observed. 


Air  Vents 
Float  Wells 
Crane  Hoist  . 

Elevator 

Hydraulic  System 
Service  Gates 

t 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting 
System 


None. 

None. 

None. 

None. 

None. 

5  gate  valves  'in  timber  bulkhead.  Hand 
wheels  chained  together  on  top,  not 
operated. 

None. 

None. 

None. 


VISUAL  INSPECTION  CHECKLIST 


DAM  .  Sugar  Hill  Dam _  DATE  November  7.  1979 

DISCIPLINE  Structural/H  &  H _ ; _  INSPECTOR  T.  Bennedum 

DISCIPLINE  No  Geotechnical  Features _  INSPECTOR _ = _ 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  TRANSITION  *AND 
CONDUIT 


Not  observable. 

Consists  of  4-foot  square  concrete  out 
let  conduit  through  dam  from  intake  to 
outlet  structure. 


General  Condition  of  Concrete 


Rust  or  Staining  on  Concrete 


Spalling 


Erosion  or  Cavitation 


Cracking 


Alignment  of  Monoliths 


Alignment  of  Joints 


Numbering  of  Monoliths 


VISUAL  INSPECTION  CHECKLIST 


DAM  Sugar  Hill  Dam _  DATE  Noveiriber  7,  1979 

DISCIPLINE  Structural/H  &  H _ _  INSPECTOR  T.  Bennedum 

DISCIPLINE  Geotechnical _  INSPECTOR  _.s«  J-  Poulos 


AREA  EVALUATED 


CONDITION 


Considered  as  lower  level  of  outlet 
OUTLET  WORKS  -  OUTLET  STRUCTURE  structure. 

AND  OUTLET  CHANNEL 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  holes 
Channel 


Top  fair.  Inside  of  discharge  poor. 

Outside  moss  and  runoff  stained  and  rust 
stained  at  outlet. 

Yes ,  at  damaged  training  walls  and  minor 
on  top. 

Major  damage  @  bottom  of  R  &  L  training 
walls  of  discharge. 

Yes,  at  damaged  training  walls. 

Minor  efflorescence. 

No  joints  observed.  Crack  at  left  front 
comer. 

None  found. 


Loose  Rock  or  Trees  Overhanging  Heavily  forested  and  over-hanging  trees 
Channel  both  sides.  No- loose  rocks. 


Condition  of  Discharge  Channel 


Fair.  Some  debris  and  wood  which  may  form 
dam  in  high  water. 


Only  outside  of  structure  inspected. 
Inside  not  accessible  due  to  flowing 
water. 


VISUAL  INSPECTION  CHECKLIST 


DAM 

Suear  Hill  Dam 

HATF  November  7,  1979 

DKCIPI  INF  Structural  /H  &  H 

IKKpFCTni?  T.  Bennedum 

msr.lPI  INF  Geotechnical 

_  IN^PFCTDR  S.  J.  Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DISCHARGE  CHANNELS 

cl* 

Approach  Channel 

General  Condition 

Fair  to  good. 

Loose  Rock  Overhanging 
Channel 

None. 

- 

Trees  Overhanging  Channel 

Floor  of  Approach  Channel 

Trees  to  8'  high  growing  on  a  bar  up¬ 
stream  from  spillway. 

Sand,  boulders,  some  logs. 

b. 

Weir  and  Training  Walls 

General  Condition  of 
Concrete 

Stone  masonry  portion  of  training  walls 
poor.  Concrete  weir  good.  8  minor  hair¬ 
line  cracks  in  100'  weir.  3  cracks  thru 
50’  weir,  at  18'  from  L,  center  &  16' 
from  R. 

Rust  or  Staining 

Rust  on  and  under  flashboard  supports. 

Spalling 

Any  Visible  Reinforcing 

Mortar  cracked  &  weak.  Some  stones  loose 
and  fallen  out. 

None. 

Any  Seepage  or  Efflorescence 

Drain  Holes 

Minor  efflorescence  @  hairline  cracks  in 
weir  &  on  mortar  of  TW's 

None 

c. 

Discharge  Channel 

General  Condition 

Fair. 

Loose  Rock  Overhanging 
Channel 

None. 

Trees  Overhanging  Channel 

Trees  in  and  on  both  sides. 

Floor  of  Channel 

Bouldery. 

Other  Obstructions 

None. 
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VISUAL  INSPECTION  CHECKLIST 


DAM  Sugar  Hill  Dam 


DATE  November  7.  1979 


DISCIPLINE  Structural 


DISCIPLINE  No  Geotechnical  Features 


INSPECTOR  —  T«  Bennedura 
INSPECTOR _ = _ 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SERVICE  BRIDGE 


a.  Super  Structure 


Wooden  walkway  down  D/S  slope  to  outlet 
structure. 


Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  system 
Railings 

Expansion  Joints 
Paint 


None. 

None. 

None. 

Same  as  deck  planks. 

Appears  sound. 

Only  on  5  of  9  spans.  Fair. 

Planks  sound,  but  very  slippery. 

None.  Simply  runs  off. 

Wooden  posts  set  in  rock  riprap.  Wobbly 

N/A 

None. 


b.  Abutment  &  Piers 

General  Condition  of 
Concrete 

Alignment  of  Abutment 
Approach  to  Bridge 


# 

None.  Wooden  deck  set  on  tiirber  cross 
pieces  which  are  set  on  rock  riprap. 

N/A 


N/A 

Dirt  path. 
N/A 


Condition  of  Seat  & 
Backwall 


APPENDIX  B 


ENGINEERING  DATA 

Section  Description 

Bl  Listing  of  Locations  for  Available  Records 

and  Data 

B2  Drawings 


B3 


Copies  of  Past  Inspection  Reports  and  Data 


APPENDIX  B 


SECTION  Bl 

LISTING  OF  LOCATIONS  FOR  AVAILABLE  RECORDS  AND  DATA 


Owner:  Central  Vermont  Public  Service  Corporation 

77  Grove  Street 
Rutland,  Vermont  05701 

Attention:  J.  Douglas  Graham, 

Manager  of  Hydraulic  Generation 
(802)  773-2711 

1)  drawings 

2)  inspection  reports 

3)  warning  system 

(Details  and  extent  of  data  not  known  due  to 
unwillingness  of  Owner  to  make  such  information 
available. ) 


Designer  of 
Original  Dam  (1922) : 


Contractor 

for 

Original  Dam  (1922) : 

Designer  of 

Raised  Dam 

(1932): 

Contractor 

for 

Raised  Dam 

(1932): 

Vaughan  Engineers,  Boston,  Mass. 
(Believed  to  be  no  longer  in  business.) 

Unknown 

New  England  Public  Service  Corporation 
(NEPSCO) 

(Location  and  business  status  unknown.) 

Sanders  Engineering  Company 
(Location  and  business  status  unknown.) 


Agency  of  Environmental  Conservation 
Department  of  Water  Resources 
Water  Quality  Division 
Montpelier,  Vermont  05602 

Attention:  A.  Peter  Barranco,  Jr.,  P.E. 

Dam  Safety  Engineer 
(802)  828-2761 

1)  inspection  reports 

2)  stage-area-storage  data 


Vermont  Public  Service  Board 
State  Office  Building 
120  State  Street 
Montpelier,  Vermont  05602 

Attention:  Wayne  Foster,  Utility  Engineer 

(802)  828-2326 

1)  case  numbers  and  old  drawing 

Vermont  Public  Records 
133  State  Street 
Montpelier,  Vermont  05602 
(802)  828-3280 

1)  dam  report  and  PSG  approval  order 

2)  correspondence 


./  » 


Vv 


m  r 


•  VWA 

1 


H  l 


Son  set 


»:-V 


Vi 

Pleasant 
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A.ckno'Aioaf.;[r.onta  are  xaue  to  the  oni/Lneora 


ol  tne  i'ovser  Company  1'cr  the  lull  In  tor. Nation  freoly 
supi.ilod  by  them  »na  other  aS3iatur.ee  t±r.n  ccyrteyles 
renueroa.  Also  for  lnicrr^tion  supplied  by  i.:r.  J,  i*. 
Yauph«*c,  Svinaer,  of  Loaton  relative  to  ola  uum. 

iieapectiully  submitted, 

'  "v"^' 

J 


Accompaniec.  by  plans :- 

?i?.i  (General  Drainage  nTOa  I’lajn) . 

Sheet  392-3  cl  Power  Cc. 


63-9 


\ 
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In  the  Oz'l'JL co . 

I  obtained  at  cr.y  request,  from  Hr.  Hasor., 
Chief  ling ineer  of  the  i’owor  Company  -t  au^ustu,  Heine, 
very  full  details  ci  tho  clu  <»nu  r.ew  u»!r.u,  their  manner  oi 
construction  ana  ether  pertinent  uotuiia  of  tho  work, 
whicn  rave  aerveu  a3  «  Cabia  for  this  renert. 

Other  cflice  *.ork  n0s  ir.eluceo  the  or.ee/ inn 
cl  drainage  area,  reservoir  capacity  ana  adequacy  o.‘ 
spillway,  at  the  time  of  the  x967  iiocu  the  rr.axin.ur;. 
Qitcn*»r~Q  iron  by Far  hill  -teserveir  rod  abort  bOO  Sec. it, 
The  spillway  as  lengthened  v.ill  aiacr.arge  this  amount 
with  *  uenth  ot  about  l  loot  over  the  crest.  fne 
Way  is  a.mple  in  capacity. 

Oi  .■  c  1  C  ..Q  /a>  L*  *i  .VaC xhl  a  iC.  ..  w 

Ihe  cid  Qarr.  „t  bug^r  hill  Reserve  Lr  v.aa 
designee.  ana  supervisee  by  competent  engineers  wr.c 
apparently  well  constructed  upon  suitable  foundations, 

The  cam  raised  ir.  1961  v.us  also  unaer 
gooa  engineering  supervision  ana  tuiit  acccrairg  to 
proper  plans.  apparently  rrer:  the  in  format  i  or.  avail¬ 
able  it  «v u3  well  built  one  properly  supervisee  aurlnr* 
construction. 

The  complete  v.  ork  as  constn: ctea  in  my 
judgment  provides  adequately  for  the  public  safety  a:. a 
ite  manner  oi  construction  is  &»t is x _c lory . 


6 


'Jhc  eu tire  ccr.au  it  unu  flume  are  no-  uynar- 
entiy  in  £'oca  ccr.d  it  ion. 

Details  of  the  various  port  Lena  cf  the  a  -l., 
ana  its  accessories  -  particularly  portions  ttaoec  in 
ivol  -  ure  oiicv.r.  upon  flan  392-3  of  the  Jcv.ec  Company 
uppenuea. 

niyj^jL  i a* ticks 

I:i  the  Jiel.a . 

•  jc tore  receiving  your  oraer  c:  Jsce.it «r  -2, 
xioi  ail  tne  r.e’.v  construction  work  hua  coon  completes, 
so  that  nc.  supervision  curing  construction  v.a*  possible. 

DeCj_  S.ya19pl  I  visitor  the  aam  in  company 
o i t n  ...r.  .i.  a.  nuraett  c .  wue  nut—  sne  c i  *  i o c  Cl  »i.»j 
rosier  2cr.po.ny  ana.  ::.aae  _  car  etui  inspection  cf  the  a_,:r. 
in  its  completed  terra  -  including  inspection  of  materials 
ir.  the  uorro*  sits  usea  ior  tne  crab  an/.:. lent ,  v.hicr.  >%ere  . 
oatioiadcry.  '.Voter  level  in  the  reservoir  at  this  fuse 
v.'aa  . t  atpr oxir.ataiy  31.  12b  or  sc. Me  2b  it.  ..cove  cno 
cut -eh  eor.uuit  level. 

The  eurtn  embankment  appeared  tc  t-e  ‘'-eil  muae 
ana  all  visible  concrete  in  the  new  spillway  an u  cutlet 
works  v.t»y  in  satisfactory  condition.  she  clo  5w  it. 
length  of  spillway  a- ad  uioc  ir.  gcca  ccr.auitu. 

I  reveivea  ^  genor-iiy  ~oc-a  impression  cu  the 
v.crk  _r.o  ti.e  :.ara,er  u.  wr.icn  it  v.^a  ov.:.e. 


] 


o 


o 


ut  the  top  ol  the  alooo,  is  ncrrailly  ooen.  This  v.r.ea 
necessary  cun  be  lov.erea  by  its  c?.n  weight.  or.  tr.e 
reservoir  a  Lae  of  the  pate  ure  2."  x  6''  v:  cod  or.  racha 
about  IS  ft.  ion;-  flaring  cut  to  »  v.  lath  cf  ie  it,, 
iuia  or.  ar.a  „t  about  the  level  of  the  i  or.  c  alcpe  cf 
the  emlar.i’.u.ent . 

At  the  lower  er.d  cf  tne  couauit  is  «-n  &' 
tide er  tulkheaa  in  which  are  } Iseoa  Z  -  t  inch, 

2  -  it’  in  on  ana  6  smaller  gate  valves  tor  accurate 
control  cl  vutxet  water,  which  passes  t  nr  cu.gr.  u 
concrete  cl arm  iineu  flusrse  about  2c  ft,  xeng  x  o  it, 
.>ice  «  ith  tv.c  plank  tattle  v.eira,  cr.e  t.  .51,  110  r.e, r 
tne  Cate  oxx>  r.eaa  >nc  auot-.ex*,  — t  at  cut  c... ,  10e,  sc  it, 
at  ..totrouL  l'rost  the  buakheaCi. 

fhe  outlet  oor.uuit  v, eviuer.tiy  built  with 
Care,  through  firm  x.ateriai  *,ith  proper  cutoffs.  It 
w«3  mapecteu  cr.  hovexter  24,  xisSl  ror  its  roll  length 
oy  the  inspector  »r.u  fauna  ir»  gooc  cone  It  ion,  v.itr.  no 
airns  cf  xethuge  cr  sett s ex.eut . 

-  -  -  c  «  tr.o  i.cv.  *sr  £ . .  -  v.a-i  r  o  o  « 1 1  cu  cy 

auQir.&  ro  infer  cox  concrete  tc  the  waiic  .ji  a  floor,  wit}: 
r.eT:  x  faUKing.  all  concrete  netTcpute  ter  thin  v  eri', 
as  well  „s  ler  the  uov.  aoillway ,  cut';  ire:..  hack's  pit 
-t  Salisbury,  Vt,#  /.hi  eh  r.-a  t  ee.-,  or  ever.  tc  .  e  cf  goes 
quality  ey  u*e  on  v.rltuo  lots. 
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270  eleven-hour  skirts  daily  were  employed 


r«k 
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thus  providing  nearly  continuous  placing  uno  roiling  ana 
resulting  in  the  practical  elimination  cl'  any  freezing 
of  earth  during  the  work.  1’ctal  embankment  placea  was 
about  35,000  cu.yaa. 

Ti’ork  "as  aone  or.  a  fee  basis  by  the  Sanders 
Engineering  Co.,  a  competent  crranizaticn  with  ruck 
experience  in  such  construction.  It  was  also  super- 
visea  'ey  an  inspector  c:  tne  Power  Company,  v.  ith  severer 
visits  a.3  ..eil  oy  tkeir  engineer  in  charge. 

3dJ.11vu^  .  The  cla  50  ft.  rubble  stone 
masonry  spillway  at  El.  i5c  w-s  .1  on 'thence  11  .  t,  :y 
a  low  re  ini  crcec.  concrete  spillway  it>"  . .  i  a  e  -  .  .r.  crest 
at  the  sure  elevation  i 155) ,  flank eu  c owns* re at  :cr 
about  50  it.  L.y  iargi  tculaers  «r.c  rock  iia  n.a 
upstre-r.  ay  boulders  ana  .-ravel  :ili  uOtul  Z 1 .  0  ;» a  .  O 
aistar.ee.  Tne  spillway  wall  wuS  about  b  ;  t.  ci  •»., 
entering  .  ire  '.^terlai  for  afcist  ft. 

Outlet  Conduit,  Tnis  Is  c .  rei  :  :•<.*.*- 
concrete  4  x  «*  it.  in  ercss-soctic:.  w  iti.  Is'  ..ail.,, 
rcc:  ricor  arc  center  at  j.cut  3..  101. o.  it  ■ 

cuiit  icr  the  tire  .en.'ifi  :  »•  m  P.-nw. 

a:.  4  :.C  jl  ires  «  Cr  p;.vy  re..  .o.  ..  i  - 

r*t*  4  v.iue  .  y  :  *. ,  r.i.’f.,  (:  60° 

*  « *C#  f/.r  v  '.u  « ‘  l  t  .  T  C  1  Tj. *  i  a  ’ 
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Casonry  spillway  ut  ^Si .  15b  an  addcu  amount  of  luO  it., 
.•caking  the  total  spillway  length  iSU  it.;  also  reuairs 
to  the  outlet  portion  of  the  concrete  consult  through 
the  uaC  ana  raisin'  cl'  the  gate  control  mechanism  cn  top 
of  the  uar.  tt  thi3  outlet  conouit, 

3or th  Hnti.n>.r..ent .  m  starting  the  new  lili 
upon  the  oia,  busnes  were  gruobea  on  ana  the  ancle  >re„ 
ploughed,  ana  harro.*.ea.  un  the  original  ground  surface 
ocyo no  the  limits  of  the  original  embankment  a  central 
cuto.ii  trench  about  lb  it.  v.iae  .nu  5  ft,  ^eep  w.uS  uug 
with  power  a  novel  »no  the  r  er.-a  ining  „ro.  o roughs-  -no 

gruDteu. 

i'he  top  width  of  tne  emconrunont  »os  .v^ae 
20  it.  at  SI.  160  and  both  side  slopes  1  on  s.  fh  La 
raiaea  the  dan  about  hO  ft.,  .-.akin*-  its  total  heirht 
about  6u-  it.  Two  borrow  pits  near  the  dan  wore  used, 
or.e  for  line  material  ana  the  other  lor  coarser  material, 
i’ine  material  was  placed  in  the  centor  ana  neat  cl  t/.e 
upstream  section,  with  coarser  material  at  the  upstream 
slope  ar.c  the  aewnstreum  tank.  The  unstroa::.  sicro  .-.as 

finished  with  loose  rock  lili.  L.ator  Lai  :or  ti.e 

embankment  was  houloc  ty  tractors,  soroao  l v  t u  .  1 d( r era 
in  t  Inch  layers  arc.  comjactoa  cy  continue  u  travel  cf 
this  e-iU  irmer.t ,  ••  itr.  some  ai-'od  cor:.-  act  i  r."  m  .  r  t  r  a  • 
temporary  cessation  cf  rilling. 


The  drainage  urea  of  Sugar  Kill  fio3orvoir  is 
about  2.5  similes;  it  has  a  water  area  utheiy  spillway 
level,  iSl.  15b,  of  ubcut  75  acres  and  a.  storage  capacity 
of  about  70  million  cu.ft. 

Old  5am. 

The  old  dam  v.-«s  constructed  during  the  season 
of  j.922,  of  rolled  earth  fill  about  500  ft.  long  ana  about 
30  ft.  in  maximum  height.  The  old  earth  cam  was  apparently 
well  built,  of  suitable  materials  and  under  the  careful 
engineering  supervision  of  Hr.  J.  H.  Vaughan  c*  boston. 

It  has  apparently  she" n  no  appreciable  leakago  during  its 
use  ci  some  o  or  y  years  time,  a  rubble  masonry  spillway 
bo  it.  long  at  ii,  15b  v.as  dso  constructed  _t  this  time, 
as  *eii  as  a  *  a*  concrete  cutlet  ccr.cu it  u:\uon.oatn 
tiie  a  temporary  .secaen  flume  spillway  2d  it,  wide 

was  reft  in  the  aus  at  tne  ena  of  the  season,  with  th9 
intention  of  building  the  asm  up  to  about  il.  160  during 
the  newt  aflusod,  Ko  lurtner  ri  v.as  cone,  he  ••over, 
until  late  in  iV3l. 

ga-i  go  .iitsei.  i  0‘je  ai.oet  392-3  appended.  , 

idling  the  lato  :u.'l  cf  i V Z 1  plans  *ere  ...use 
to  raise  tne  ua...  to  a  rc-vi  ..^tejy  tne  .  ovoi  *.  r  l .•! na.' iy 
ccr.tei  rio  t eu .  ..crV  ■ as  to  „n  .  e.m.r... out  on 

1.  event  or  15,  J93i  .  ;.u  ecn.p  ,et  ed  m.  .  -jo.  :  it  5, 

.  cr]  UjC  1 .  *.  i  J  e  t 
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H.  K.  BARROWS 


CONSULTING  ENGINEER 

e  Beacon  Stnut 


fliCMANO  S  Holmgren 


M  asst  E\'<  SEE*- 


Jar.uai'y  18,  iy,3« i 


Hen.  Henry  B.  Shaw,  Chairman, 
Public  Service  Commission, 
Montpelier,  V t. 


Bear  Sir:- 


L'c  . lev 7  -  Sugar  Hill  Reservoir  Dam. 


In  accordance  with  the  order  of  your  Commission 


dated  December  17,  iiol ,  I  submit  the  following  report  upon 
the  dam  at  Sugar  Hill  Reservoir  ne„r  Goshen,  Vermont, 
reccnstructea  by  raising  its  level  about  3u  ft.  aurir.k 
I. ov ember -Decern. oer  is  SI. 


D33C.-tr?no:; 


Sugar  Hill  Reservoir  Dam  of  the  Central 


Vermont  public  Service  Corporation  is  locatea  in  the  town 
of  Gcshen  upon  Sucker  Brook,  v;nich  is  a  tributary  to 
Lake  Duunore  entering  the  lake  irem  the  eu~>t .  Lax o 
Buncore  is  in  turn  tributary  to  Leicester  River,  which 
tiers  into  utter  Creek  near  Leicester  Jc.  -  about  6  miles 
above  Midcietury.  Stcrage  : re::,  sugar  Hill  .ce^orvoir  is 
U3QG  ur.aer  »  head  oi  ..Lout  G70  :t.  in  the  Silver  lake 
development  cf  the  Company ,  tno  never  jt^tion  :cr  v,r..cn 
is  locate,  upon  luckor  .recr  a  short  distance  e«ot  ■ 
its  entrance  to  La^e  Dunmoro. 
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Ho.  1697  j 

Petition  cf  Central  Vermont  iaiblic  i 
Service  Corner:,  tion  for  upi  revel  ( 
of  plans  un  :  specil  icnti  on?  to  J 
lucre  i..»  .  Ire-  of  dan  'it  fu»vr  Kill  | 

Reservoir  In  Goshen.  { 

010./ KR 

The  -otltlon,  filed  December  9,  lQol,  in  substance  allege;;  that 
petitioner,  n  Vermont  eorjoraticn  ."iilhori.ed  and  engaged  In  the  generation, 
ra'.iraf -ctire  and  sale  of  electricity,  is  the  owner  of  an  artificial  storage 
reservoir  located  ir.  Goshen  in  Adoiscn  County  on  Sucker  Brook  known  as 
"Sugar  hill  Reservoir";  that  the-  due.  impounding  the  water  of  3cid  reservoir 
was  planned  and  partially  built  in  19Cf  and  13fi5  by  iiortor.ia  Power  Company. 

The  origin  .1  ,»lun  of  said  dan  contemplated  an  ir.pervie.us  earth- 
filled  dan  sixty  (60)  feet  in  height,  riprapped  on  the  upper  slope  thereof, 
having  a  width  at  the  top  of  said  fill  of  fifteen  (15)  feet  and  with  a 
r.ihl  le  masonry  spillway  fifty  (50)  feet  in  lenrth  at  fifty-five  ( 5!i)  foot 
level,  and  with  an  emergency  gate  at  inlet  of  discharge  tunnel  or  tube  with 
an  cutlet  control  consisting  of  rectangular  tunnel  or  tube  four  (4)  feet 
s  iu  ire,  froi;.  which  water  was  ultimately  discharged  through  a  cyclindrical 
tube  four  (4)  fuet  nix  (G)  inches  in  diameter,  controlled  at  the  outlet 
thereof  by  graduated  valves  into  a  rectsn.ulf.r  concrete  stilling  pool  and 
thence  into  the  stream  from  which,  by  diversion  works,  it  was  conveyed  through 
a  penstock  to  Silver  Like,  so-called,  in  the  Town  of  Leicester. 

Before  construction  was  connle ted  and  on  November  1st,  19kd, 
construction  van  discontinued,  leaving  an  earth-filled  dam  or  dyke  at  a  min¬ 
imum  level  of  about  tl  CLrty-cight  (,"3)  foot,  and  of  approximately  fifteen 
(it)  feet  r.iuth  at  the  top,  anu  with  a  temporary  timber  spillway  at  thirty- 
five  (at)  foot  level. 

That  to  the  end  that  suid  storage  reservoir  might  be  completed 
ar.d  rnde  adequate  for  V'-  purposes  of  the  petitioner  in  the  conduct  of  its 
bu.  lucre;,  an'  on  or  the  5th  day  of  November,  19 hi,  revised  plans  for 


I 
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tl.i  c>i: . 'let  1  •  :  cr  n  ,i"  »v:  ervoir  htc  prepared,  me:.  •  mans  cornu  iov  irn 
cor ;  ’■•tini  of  s.nis  reservoir  to  the  height  originally  conU i..j la  t<  .1,  nv  rly, 
r*. /ty  (i‘0)  feet,  by  increo;,in.  Uu*  thickness  of  sxi  :  dyke  or  fill  so  that 
l!..  v/lvl-.l.  at  the  top  thereof  v.oula  be  twenty  (?0)  feet  instead  of  fifteen 
(It)  fe.-t,  one  the  maximum  width  r.t  the  bone  approx li;,a tely  three  hundred 
thirty  I  550)  feet,  one  providing  in  place  of  the  spillway  originally  con- 
U ‘.plated  of  fifty  (SO)  feet  iti  length,  n  spillway  ono  hundred  fifty  (ISO) 
feet  in  length  at  sale  fifty-five  (55)  foot  level,  being  one  hundred  (100) 
feet  1*  ngth  oduitional  to  the  plan  origin:uly  contemplated,  said  one  hundred 
(ICO)  feet  additional  of  spillway  to  have  a  concrete  core  wall  with  rubble 
pavi ng  cn  both*  up:  tream  arid  downstream  elopes;  al  to  provide  for  geiwrul 
repairs  .uni  reinforcement  of  the  discharge  outlet  and  stillin';  pool. 

Y.lien  the  work  so  contemplated  jlioull  be  completed,  said  reservoir 
at  spillway  level  would  overflow:  seventy-four  and  one-tenth  (74  l/lO)  acres, 
and  at  the  level  at  the  top  of  the  dan  would  overflow  eighty-two  and  four- 
ten  V.ir>  (Of  4/10)  acres. 

The;  capacity  of  said  conoid  ad  storage  reservoir  at  spillway  level 
would  be  approxi:.-!  itoly  G3, 640, COO  cubic  feet.  The  drainage  iron  embraced 
within  and  above  said  dam  is  two  mil  seventy-five  hundredths  (1.75)  square 
miles. 

The  work  of  completion  to  be  performed  by  Ganders  hngineering 
Company ,  under  the  engineering  direction  of  F.  •< .  Harris,  civil  engineer 
for  lic-w  bn**l*»:id  Public  Service  Corporation;  and  to  the  end  that  said  con¬ 
strue  ticn  viork  might  be  completed  while  weather  conditions  permitted,  the 
son*)  v,"i:  begun  on  or  about  November  10,  llh'l,  and  has  been  substantially 
completed  in  accordance  with  the  plans  hereinbefore  outlined  and  referred  to. 

In  order  that  no  question  may  .arise  with  respect  to  the  completion 
of  said  storage  reservoir  by  reason  of  the  provisions  of  i!o.  80  of  the  Acts 
of  1313,  entitled  "An  Act  Relating  to  the  Construction  and  Repair  of  Dans, 
and  to  Repost  Sections  1303,  4039  and  4300  of  the  General  Laws,"  and  that 
t,P  ■  ret  "don  or  may  in  all  respect.:  conform  to  and  .abide  by  the  laws  of 
Vrrdionb,  which  may  In  any  v. ay  or  irr  nn,,r  relate  to  or  affect  the  completion 
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of  construction  of  raid  Jit:,  the  petitioner  jvpronnit.:.  tint  it  I < ° -.i  given 
notice  of  t'-ir-  petition  to  tie  Sele*t\nn  of  mM  To;. a  of  Goshen,  in  the 
Gm'.y  of  Addison  ifor v\ii,  in  which  said  . i nr.;  is  locale  l,  -■  «vi  1.  tS  delivered 
to  raid  Selection  n  copy  titer  of. 

The  petition  concludes  v.-ith  ;i  prayer  tint  this  Cose illusion  review 
th  '  ‘trine  in?  specifications  attache  1  to  petiti  on  and  mice  fuel,  ad'  ilionul 
Invar.  ti.pition  rc^vcim;.;  said  a  nr:  its  It  deems  necessary  in  accoruuice  v.ith 
No.  30  of  the  Acts  of 

The  Commission  decimated ,  v.itl:  the  v-prov  ll  of  tie  Governor, 
r.  K.  Barrows  of  bo r ton,  Massac hu a e 1 1 c  ns  t!\ •  en p'nocr  to  invostig  .to  the 
property ,  revh-,;  the  r.lnnj  and  specifications  and  r.-.ku  ouch  additional 
invrslip  ,ti on:;  as  the  Cosn.iission  night  dc-cn  necessary. 

On  J.anu  t’V  dO,  133"  the  written  and  signed  resort  of  the  engineer 
was  filed.  This  report  Is  to  the  effect  that 

The  old  dare  at  Super  hill  Reservoir  wan  designed  and  supervised 


on  *i •seers  .an.'  ipp.ar-?ntly  •••.,11  construct-- i  upon  suit  «ble 


found- lions.. 


The  d:u:t  p.s  raised  in  13  :>1  vac  also  under  good  engi.neoi’in.p  super¬ 
vision  /in  i  built  according  to  proper  pi  ms.  Apparently  fron  the  informa¬ 
tion  availabl"  it  v.as  veil  built  nnd  properly  supervised  durln*  constriction. 

Tho  cop.pl- •  to  work  as  constructed  in  the  judgment  of  the  engineer 
provides  adeguately  for  the  public  safety  and  it3  manner  of  construction  is 
rr.tl  r, factory. 

V/c,  therefor:-,  approve  the  plans  ana  .specifications  and  the 
construction  of  the  dan  of  the  petitioner  above  doscribed  in  the  town  of 
Goshen. 


bated  at  Montpelier,  Cam ty  of  linakln.rton,  State  of  Vermont, 

/ 

this  "1st  day  of  January,  A.  b.  yo/>'Z* 

jjU / *  ■  *•  ^  <~r-  )  Public  Service 
•  )  Commission 

()/  /  (°  r'7  **’  )  of 

f ///  c'.  i-ft*/  ( ( )  Vermont 


Ori'l.b  ul  ob.JUi 


Fill*!:  J'ivra'.r/  CL,  liK'.P  '' 
’•.tat:  . 
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REPORT  ON  SUGAR  HILL  DAM 
IN  GOSHEN,  VERMONT 


fl’f]  <  ' 

.1  :■(  ■/  f, 
x:  ■  ,  / 

>5,;  ."'  ■’  / 

M. 


This  report  on  Sugar  Hill  dam  follows  an  examination 
and  study  of  the  structure. 


•  .  •  .  -j 


i 


Pertinent  data 


1.  Owner  &  operator  of  dam  -  Central  Vermont  Public 

Service  Corporation 


2.  Purpose  of  dam 


3*  Stream  location 
Town  location 


••  Storage  for  silver  Lake 
hydro  development 

-  Sucker  Brook 

•*  Goshen,  Vermont 


5>.  Reservoir  surface  area  ••  75  acres 


6.  Reservoir  volume 
7*  Drainage  area 


~  70,000,000  cu.  ft, 

-  2.5  sq,  mi. 


Historical  brief 

Construction  of  this  dam  was  begun  in  1922  by  the  Hortonio 
Power  Company,  previous  owner.  An  earth  dam  6o  ft.  high  v/rs  con¬ 
templated  but  the  project  was  abandoned  after  the  earth  fill 
reached  a  height  of  about  30  ft. 

The  Central  Vermont  Public  Service  Corporation  purchased 
the  rights  and  completed  the  dam  in  1931-32,  The  project  was 
approved  by  PSC  under  Case  #1697.  H.  K.  Barrows,  Consulting 
Engineer,  was  retained  as  the  Commission's  engineer  In  the  matter. 


Description  of  dam 

The  layout  and  dimensions  of  the  existing  dam  pro  shown  in 
the  attached  NEPSCO  drawing  #392-3*  Other  details  ere  contained 
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in  the  case  file. 

In  general,  the  structure  is  an  earth  embankment  about 
700  ft.  in  total  length  and  60  ft.  in  maximum  height.  It  has 
a  top  width  of  20  ft.  Both  faces  slope  at  about  1  on  2,  A  stone- 
fill  riprap  cover  protects  the  upstream  face  and  al^o  the  down¬ 
stream  toe. 

The  spillway  is  located  at  the  west  end  of  the  embankment. 

It  consists  of  an  old  rubble  masonry  weir  30  ft.  long  plus  an 
added  100  ft.  concrete  weir,  all  on  an  earth  foundation.  Its 
crest  Is  5  ft.  below  the  top  of  the  dam.  The  channel  for  about 
30  ft.  on  both  the  upstream  and  downstream  side  of  the  weir  is 
paved  with  large  boulders  and  with  rock  and  gravel  fill. 

An  outlet  structure  is  provided  at  the  maximum  section 
through  the  center  of  the  dam.  It  consists  of  a  1|  ft,  square 
reinforced  concrete  conduit  about  300  ft.  long.  A  trash  rack 
and  emergency  gate  are  provided  at  the  upstream  end,  A  timber 
bulkhead  at  the  downstream  end  contains  a  number  of  small  gate 
valves  for  close  control  of  discharge. 


Observed  condition  of  the  dam 

As  observed  by  the  writer  the  condition  of  the  dam  was 
noted  as  follows: 

Spillway  -  Some  seepage  through  or  under  the  cutoff  wall. 

However,  there  was  no  apparent  effect  on  Its 
stability.  Spillway  clear  -  flashbonrd  supports 
in  place  but  no  boards  sre  used. 

Discharge  channel  in  earth  recently  cleared  atvl 
.  ...  1  reinforced  with  small  chock  dams. 


-  2  - 
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INSPECTION  REPORT 
ON 

Goshen  (Sur.ar  H33L)Dam 


1,  Date  of  inspection  May  13 »  1953  2«  Water  conditions  A  imps  t  ci  ev  t 

•  1(J  V  H  T~ 

GENERAL  DATA: 

3.  Location  of  dam  Sucker  Brook,  town  of  Goshen 


•  ‘ 

l|_.  Owner  and  operator/,.-Ccntral  Vermont  Public  Service-  Corp.  _ 

5.  Characteristic  features  of  dam  Embankment  60  ft.  hlp;h  on _ 

earth  foundation 


6.  Other  related  data  (Contained  in  writer's  initial  report  on 
structure) 


7.  Embankment  -  The  one  uncomplimentary  comment  is  in  regard  \ 

to  the  seepage  condition.  An  apparent  boi.1  (water  , 

emerging  from  the  gound  with  force)  was  discovered 
below  the  downstream  toe  at  maximum  section, 

Although  of  little  significance  at  prer.-jnt  it  .13 

to  be  kept  under  observation  Cor  any  transportation  •>/. 

of  material  and  quantity  of  flow. 

Spillway  -  Overgrowth  is  stabilizing  the  loose  material 
•  in  discharge  channel.  Tree  growth  at  -rest;  to  be 

cleared. 

Outlet  .  J 


ah 


Deference : 


REPORT  OF  INSPECTION  -OF.  DAM, 


/  i  ■ 


Publio  Service  Commission  letter  of  May  25,  1954. 

M  ?  8  a  ah  tn 


1.  name  and  location  of  dam 

Sugar  Hill  Dam  -  Goshen.  Vermont  _ 

P.S.C.  Report  1952  -  Class  2 

2.  BY  WHOM  INSPECTION  WAS  MADE 

Byron  0,  McCoy,  Chas.  T.  Main ,  Inc.,  Boston,  Mass. _ 

R.  Reid,  Superintendent  of  Stations,  Central  Vermont  Public  Service  Corp. 
R.  L.  Gouchoe,  General  Engineer,  11  w  w _ v 

3.  DATE  OP  INSPECTION 

June  10.  1954 _ 

4.  RESULT  OF  INSPECTION 

Little  seepage  at  downstream  too  of  the  embankment  and  no  sign  of  o 
"boil"  referred  to  in  previous  year  State  inspection.  The  pond  level 
was  13  inches  below  the  spillway  at  the  time  of  this  inspection.  The 
"boil"  was  observed  several  times  during  1953  and  it  did  not  increase 
as  the  pond  filled,  but  rather  dropped  off  as  the  ground  water  table 
in  the  general  area. 

Inspection  indicates  that  the  dam  doo3  not  have  any  defect  which  en¬ 
dangers  life  and  property  and  will  withstand  without  disaster  flash 
floods  which  may  reasonably  be  expected  to  occur. 


CENTRAL  VERMONT  PUBLIC  SERVE  E  CORPORATION 

RLG-RS  Signed  J ^ '■  _ _ 

6/28/54  Executive  Vice  President 
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C-2B  Dam  crest  looking  from  spillway  toward  left  abutment  -  11/7/79 
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C-7A  Crack  in  top  section  of  outlet 
structure  on  left  front  corner 
11/7/79 


C-7B  Eroded  concrete  and  exposed  steel 
reinforcement  in  outlet  channel  on 
left  side  under  outlet  structure 


C-10B  Gabion  structure  in  spillway  discharge  channel  look 
toward  spillway  -  1 1/7/79 
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C-11A  Spillway  discharge  channel  looking  downstream  from 
gabion  structure  -  11/7/79 


C-12B  Vermont  State  Route  No.  53 bridge  over  Sucker  Brook  near 

Lake  Dunmore.  Note  top  of  powerhouse  for  Silver  Lake  Hydro¬ 
electric  Development  visible  over  left  end  of  bridge  -  1 1/8/79 


C-13A  Aerial  overview  of  downstream  hazard  area  along  Lake 
Dunmore.  Sugar  Hill  Dam  is  in  the  mountains  in  the  back 
ground  -  1 1/30/79 
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C-13B  Aerial  overview  of  downstream  hazard  area  along  Lake 

Dunmore.  Note  Vermont  State  Route  No.  53 across  center, 
Branbury  State  Park  in  left  center  and  outlet  to  Sucker  Brook 
in  right  foreground  -  11/30/79 
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